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GENUINE WROUGHT IRON PRODUCTS 


PIPE -§ WELOING FITTINGS + RIVETS - SPECIAL BENDING PIPE - O. DB. Tuses 
PLATES +- SHEETS - CULVERTS + FORGING BILLETS + STRUCTURALS - BAR IRON 


PRATT & LAMBERT 


plant engineer 


USES 


Wrought iron’s applications in industry are broad- 
ening. Backed by a léng, low-cost record in corrosive 
pipe lines, wrought iron is rapidly winning recogni- 
tion for smokestacks and tanks. 

Because wrought iron can reduce operating costs, 
cut unnecessary replacements in steam supply and 
return lines and in hot and cold water lines in the 
main paint and varnish plant of Pratt & Lambert, Inc., 
at Buffalo, it is only natural that the plant engineer 
would specify wrought iron for a smokestack that 
had to be replaced because of corrosion. 

What about your own plant? Are you using wrought 
iron in those corrosive services where replacements 
come too soon and operating costs are high? What 


wrought iron can do for you is quickly disclosed by 


OF AMERICAN INDU 


making a study of your own corrosive conditions. 
Our field engineers and laboratory are working with 
plant engineers, not only in making corrosive studies, 
but in pointing out where the use of wrought iron 
will save money. 

For a quick glance at what wrought iron is doing 
for industry ask for the illustrated booklet, “Wrought 
Iron*in Industry.” If you are especially concerned 
about smokestack corrosion ask for the illustrated 
special report, “The Use of Wrought Iron in Flue Gas 
Conductors.” Communicate with our nearest Division 
Office or our Engineering Service Department in 
Pittsburgh. A. M. Byers Company. Established 1864. 
Pittsburgh, Boston, New York, Philadelphia, Wash- 
ington, Chicago, St. Louis, Houston. 
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Specify Byere Genuine Wrought Iron Pipe for corrosive services and Byers Stee! Pipe for your other requirements 
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A McGraw-Hill Publication—Established 1882 
PHILIP W. SWAIN, Editor 


Wheels Turn 


VERYWHERE wheels are turning. The 1936 production of auto 
m4 trucks, refrigerating equipment, rayon, washing machines, oil burners, 
cigarettes, gasoline and footwear is the highest in history. Automobile 
manufacturers turn out 4.5 million passenger cars—three times as many 
as in 1932 and 83% of the 1929 production. 


Farm income, which dropped from 10.5 billion dollars in 1929 to 4.3 
in 1932, is back to 7.8 billions. Construction rises to 5.5 billions from the 
2.8 billions of 1932. 


Chemical production stands at 1929 levels. Textile activity is 50% 
above 1932 and 10% above 1929. Sales of industrial machinery are nearly 
five times those of 1932. 


Employment is much higher, particularly in the skilled trades. Engineer- 
ing staffs are up 150% and metal trades employment 50%. Carloadings 
practically double 1932 levels. Consumer goods move at 90% of the 1929 
gait, as against 70% in 1932. Capital-goods activities, which crept along 
at 40% of 1929 in 1932, now walk without crutches at 70% and are 
getting ready for a sensational sprint. Both national income and employ- 
ment in the manufacturing industries have climbed halfway back from 
the toboggan ride of 1929-1932. 

Looking closer home, we find the utilities generating 110 billion kw.-hr. 
in 1936. The 1929 figure was only 91.4 billions. It’s safe to add another 
15% for 1937. Money spent for new utility generating equipment rises to 
125 millions in 1936, with 200 millions predicted for 1937. 

Air conditioning, expanding rapidly, places new burdens on water 
systems, directs anxious attention to the efficiency and capacity of pumping 
stations. Meanwhile such lines as fans, ductwork, coolers and heaters, 
refrigerators, washers and filters feel the impact. 

The railroads, hit on the head with a 2-cent mandatory rate, miraculously 
come to life, offer more service than ever at the lowest price in history, 
bulge with new passengers pampered with unheard-of mechanical comtorts. 

Power in industry crept through the depression, but never halted. Today 
it steps out. The steam-plant tabulation in this number lists nearly twice 
as many plants as we reported last year. 

Looking ahead, the most competent business observers can see nothing 
but steady expansion for two years at least. Conservative estimators 
foresee another 10 to 15% increase in consumer-good industries in 1937 
and from 25 to 30% increase in capital goods—in short a real boom. 


But this bright picture has its cloudy side. What about an increase 
in boiler explosions and other accidents to run-down depression equip- 
ment forced to carry the load of renewed prosperity? What about. de- 
pleted engineering organizations suddenly called upon to expand forces 
and equipment simultaneously? What about plans half-baked for lack 
of time, of deliveries of essential equipment delayed because everybody 
gets the bright idea at the same time? What about all these new engincer- 
ing developments to be studied when we'll be too busy to study? 


These are times when fifteen days make a difference to power enginecrs. 
So we present our review of the year now instead of in January. And 
we suggest that now, rather than in January, readers lay their technical 
plans for the new year—plans for modernizing, for getting jobs under 
way at the earliest moment, plans for enlarging and training staff, plans 
for selling the management in time, plans for organizing personal affairs 
to make time for real executive control of the power job. 
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Additions to existing plants; su- 
perposition units; larger capacity 
high-speed turbines; development 
of a compact automatic boiler 


plant complete with auxiliaries 


ab URING the past year, over twice as many cen- 
tral stations and industrial plants added boilers or 
turbines to their power facilities as in any year since 
1930. In spite of this increased construction activity, 
only two completely 
new utility plants have 
been started, one a 
20,000-kw. unit being 
built by Arkansas 
Power & Light Co. 
and one of 10,000 kw. 
by Potomac Edison 
Co. 

As predicted in 
Power, September, 
1934, utilities added 
to existing plants and 
superposed high-pres- 
sure units on existing 
lower-pressure sta- 
tions rather than build 
new plants. About 
770,000 kw. of gener- 
ating capacity was or- 
dered for central sta- 
tions this year, as 
compared with 597,- 
450 kw. ordered and 
installed last year. 
Relatively little of this 
capacity, however, went into operation this year, 
the only large unit being a 60,000-kw. addition to the 
Connors Creek station of Detroit Edison Co., Kansas 
City Power & Light placed a 30,000-kw. unit in oper- 
ation, and Utah Power & Light started an 18,750- 
kw. unit in a new plant. 

Of the 39 central stations listed in the Table of 
Power Plant Construction, nine are installing super- 
position units operating at over 1,200 lb. pressure 
and 900 deg. One is designed for 900 lb. and ten for 
pressures ranging from 625 to 860 lb. Thus it seems 
that those who advocate modernization by superposi- 
tion of high-pressure units are about equal in num- 
ber to those who prefer modernization with medium 
high pressure. 

A somewhat larger number of municipal plants are 


under construction than in previous years, 89,500 
kw. of capacity having been ordered this year. It 
is significant that none have been designed for over 
450 lb. pressure. Apparently municipal plants are 
not taking advantage of the higher economy possible 
with high pressures, as have both central stations 
and industrial plants. 

The Ford Motor Co.’s 110,000-kw. vertical com- 
pound unit was the only 1,200-lb. industrial unit to 
go in operation, and none are now under construc- 
tion. Nevertheless, at least 19 industrials are in- 
stalling power equipment for operation at pressures 
over 500 lb. Two of these designed for 900 lb. went 
into operation, one a 6,250-kw. unit at the Barberton 
plant of Pittsburgh Glass Co. and the other a 10,000- 
kw. unit at Wierton Steel Co. Standard Oil Co. 
of Calif. started construction of a 4,000-kw. unit to 
operate at 850 lb. and 760 deg. 

Several industrials are installing relatively large 
units. Carnegie-IIlinois Steel Co. ordered a 25,000- 
kw. unit to operate at 450 Ib. pressure and 750 deg. 
Jones & Loughlin Steel Co. is putting in a 20,000- 
kw. unit at South Chicago, and Dow Chemical a 
10,000-kw. unit. Hershey Chocolate Co. placed in 


Fort Collins, Colo., municipal plant has 
two 1500-kw. units operating at 400 lb. 


operation a 10,000-kw. unit operating at 475 Ib. and 
650 deg. 

This year up to October, industrials ordered 251,- 
000 kw. of turbine and engine-generator capacity as 
compared with 303,400 kw. last year. These capacity 
figures, however, do not give a true picture of power 
activity among industrials, because last year’s capacity 
was greatly swelled by the 110,000-kw. Ford turbine 
(not included in this year’s capacity figures although 
the unit went into operation this year). 

During the year, operating data on Port Washing- 
ton Station became available. This is the only new 
large central station placed in operation in the past 
few years, hence its performance is the only available 
measure of the advances in economy of new plants. 
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Figures for the first 10 months of operation indicate 
this plant has a heat rate of 10,900 B.t.u. per net 
kw.-hr. This is the lowest heat rate of any plant 
operating on a steam cycle, and with a thermal effi- 
ciency of 31.3% it practically equals diesel economy. 
It has been said this highly efficient plant cost only 
about $90 per installed kilowatt. 


Steam Generation 


Outstanding in the field of steam generation has 
been the development of the “Steamotive” unit, a 
complete automatic boiler plant with its auxiliaries 
designed to meet small space requirements. This 
boiler is arranged for forced circulation. Units 
capable of generating 22,000 lb. of steam per hr. can 
be loaded on a single flatear and shipped completely 
assembled. One such unit is operating at 1,500 Ib. 
pressure and 900 deg. at the Lynn works of General 
Electric Co. Another unit of 10,000 lb. per hr. ca- 
pacity together with a turbo-generator is scheduled 
for operation this month at the Northville, Mich., 
plant of Ford Motor Co. and two of 40,000 lb. per 
hr. have been bought by the Union Pacific R.R. This 
development makes available for the first time a com- 
plete power plant that can be purchased in much 
the same way as one buys an automobile. It may 
eventually lead to lower-cost power plants installed 
with a minimum of construction work. 

During the year, there have been several straight- 
through-single-pass boilers installed. These boilers 
include economizers and damper arrangements for 
superheat control. Such a unit is being installed at 
the Millers Ford plant of Dayton Power & Light 
Co. Generating 375,000 lb. of steam an hr, at 1,250 
lb. pressure, the boiler has only five rows of main 
boiler tubes. A sixth row forms a vertical water- 
cooled baffle, with superheater one side and econo- 
mizer on the other. Dampers at the boiler outlet 
control the flow of gas through these two passes and 
hence can control superheat. Another unusual boiler 
is that for the Cedar Rapids plant of Iowa Electric 
Light & Power Co. This unit has a central water- 
wall in the furnace to decrease furnace temperature 
so that low-fusion-ash coals can be burned at high 

Controls for the 6,000-kw. ‘‘top’’ at Rochester 
No. 3 are centralized on these two meter boards 


combustion rates. No exceptionally large boilers 
have been ordered, the largest generating 575,000 lb. 
per hr. at 1,450 lb. pressure for the “top” at Spring- 
dale. An eastern industrial has ordered a Velox 
boiler of 50,000 Ib. per hr. capacity. 

Progress in construction of 3,600-r.p.m. turbines 
has gone ahead by leaps and bounds. In 1934, the 
largest-capacity unit operating at this speed was the 
18,000-kw. turbine at Burlington station of Public 
Service Electric & Gas Co. Last year the capacity 
of this type of turbine was more than doubled by a 
40,000-kw., 3,600-r.p.m. turbine ordered by Ap- 
palachian Electrical Power Co. for Logan. This year 
the capacity has been increased 50% by two 60,000- 
kw., 3,000-r.p.m. turbines ordered for Windsor. An- 
other record turbine is a 25,000-kw., single-cylinder, 
3,600-r.p.m. unit for Connecticut Light & Power Co. 
This is the largest high-speed condensing unit. 

Two factors have led to this development of high- 
speed turbines, one the high inlet steam conditions 
and the other hydrogen cooling of the generator. 

The 50,000-kw., 3,600-r.p.m. superposition turbine 
for New York Edison Co. is outstanding because it 
embodies two separately controlled turbines on the 
same shaft. The main turbine capacity is 46,700-kw. 
and is controlled either by the speed governor or 
main exhaust pressure. The feedwater-heating tur- 
bine capacity is 3,300-kw. and is controlled to main- 
tain constant exhaust pressure of 5 Ib. and gives 
control of feedwater heating, independent of load 
on the main unit. This arrangement is particularly 
helpful when suitable bleeder connections cannot be 
provided in the older low-pressure turbines for which 
superposition may be desirable. 

For high-temperature, high-pressure turbines one 
manufacturer is using carbon-molybdenum steel for 
the cylinders and another has gone to a jacketed con- 
struction to decrease the temperature gradient on 
parts subjected to initial steam conditions. Shrouded 
blading is being used increasingly on reaction tur- 
bines, thus eliminating lashing wires. 

Turbines ordered during the year indicate a trend 
to units of moderate capacity, the average size being 
20,000 kw. and the largest being a 75,000-kw. unit 
ordered for Cahokia. 
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STEAM PLANTS 


PLACED IN OPERATION 


Boiler 5 Econo- Air 
138 mizer Preheater é 
a 
Compiled by R. B. PURDY, © ; é as if n= 5 
UTILITY PLANTS 
Springdale, Pa........... 1,450 935 3 £575,000 6,200 5,286 3 22,430 3 32,630 15,450 
New York Edison Now 2ork: 1,400 900 2 £500,000 7,005 5,184 1 18,850 2 32,700 20,400 
Nebraska Power Co... < 1,850 910 1 271,000 12,000 3,550 1 18,130 2 12,250 10,800 
Appalachian Electric Power Co............- B25 1 1,000,000 20,800 20,300 2 25,850 2 45,200 41,000 
Commonwealth Edison Co.............++4++ Chicago, Illl............. ---. 1,200 900 2 412,500 6,640 5,070 1 12,000 1 56,200 15,870 
Cincinnati Gas & Electric Co............... Cincinnati, Ohio......... 1937 1,200 900 3 350,000 ...... 7,176 3 15,031 3 34,800 4,750 
Battle Creek, Mich ..... 900 1 360,000 4,134 6,254 20,112 1 67,733 19,830 
Virginia Electric & Power Co..............+. Richmond, Va........... 860 835 1 450,000 24,800 11,000 .. ...... 2 32,200 20,000 
Tucson Gas & Elec. Light & Power......... | 825 825 1 75,000 4,727 1 5,500 2,855 
Iowa Electric Light & Power Co..........-. Cedar Rapids, Iowa...... a 750 765 1 300,000 13,600 7,137 1 4,608 1 20,500 7,500 
Connecticut Light & Power Co............-- Montville, Conn......... 2 130,000 9,120 2,610 2 19,400 6,200 
Detroit Idison Co. (Connors Creek)......... Detroit, Mich -tsbeasee we 1936 710 850 2 420,000 26,190 2,480 4 8,490 4 28,980 11,000 
Rochester Gas & Elec. Rochester, N. 660 750 1 250,000 15,300 3,990 13,720 
Pacific Gas & Electric Co... Kureke. 650 750 1 50,000 5,150 2,183 
United Illuminating Co... Steel Point, Conn 625 850 2 2 10,320 5,900 
Lynn Gas & Electric > 1936 430 810 1 205,000 14,995 5,900 .. ...... 2 7,900 11,700 
Laclede Power & Light Mound St., Bt. Louis, Mo. .... 425 850 .. 
Springfield Water, Light & Power........... Springfield, 1936 400 700 1 #£429100,000 10,770 1,550 .. ...... 7,150 
Union Electric Light & Power Co. 1937 350 =700 5 260,000 18,010 3,500 1 9,900 13,500 
Northern States Power | 1936 325 725 1 54,000 3,700 
MUNICIPAL PLANTS 
Soringheld, fil..........+ 1936 450 714 1 112,000 9,220 1 1,950 7,150 
INSTITUTIONAL PLANTS 
University of Minneapolis, Minn....... oor 625 2 100,000 8,500 2,180 1 8,100 7,000 
University of Oklahoma... Norman, Okla........... coos 1 2,620 3,024 
University OF Knoxville, Tenn......... 200 437 1 75,000 6,514 1 6,840 2,580 
Taunton State Hospital... Taunton, Mass.......... 19386 165 .... 2 Ga 
Kansas State Juvenile Home............... Winheld, 1936 1 <a er 
University of New Mexico. Albuquerque, N. M...... 160 2 900 
GOVERNMENT PLANTS 
C.T.—Condensing turbine, B.T.—Backpressure turbine, C.E.T.—Condensing extraction turbine, B.E.T.—Backpressure extraction turbine, S.—Stoker, 
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OR UNDER 


CONSTRUCTION 


DURING 1936 


Fans———————. 


Circulating 


Pump 


Number 
Capacity, 
G.P.M. 


Remarks 


a 
= 
22 2 

P. 6 86,000 6 166,000 
2 86,750 2 189,000 
2 118,000 2 200,000 
Bs: 1 85,500 2 92,000 
| eae OF 2 145,000 2 274,000 
128,000 ‘1 220,000 
Po: 3 95,000 3 170,000 
P.C. 1 105,000 1 190,000 
oe OF 2 78,000 2 155,000 
Gas 1 24,000 1 £29,300 
U.S. l 90,000 1 160,000 
PC. 2 40,000 2 £70,000 
101,000 “4 181,000 
P.C 1 69 ,000 
2 35,400 2 £75,200 
P. 1 69,000 1 114,000 
‘1 “39,100 “i °72,000 
POs. 1 95,000 1 180,000 
Cc. G.S. 1 000) 
Gas 
°45,000 
U.S. 32,300 1 74,500 

Gas-0il } 1 30,000 1 40,000 
U.s. 24° 000 
Oil 1 2,200 1 3,300 
1 30,000 1 59,300 
"1 “20,300 ‘1 °39.700 
| ge OF 1 21,500 1 40,500 

Gas 1 8,000 1 17,100 
Oil - 1,800 1 2,400 
Gas-Oil” “1 713,500 “i "40,000 


Boiler Main Generating Units——-—— 
Feed Bleed 
Pump Points tm 
a 
F ; 
2 ‘oe 4 2 2 os 
4 1,554 1 B.T. 
3 1,250 1 B.T. 50,000 3 5-60-200 ...... 
2 660 1 B. 
2 860 1 B.T. 
4 soo 1 BT. 
2 150 1 BT. 5,400 
1 665 1 B.T. 
1,320' 60,000 3 ....... 35,200 
3 350 1 B.T. 5,000 1 
7,500 2 15-125 7,800 
5,000 1 30 4,700 
4,000 1 135 
25,000 4 ....... 30,000 
2 1 C.-T 3,500 1 30 6,000 
) 
1 750 1 €. 15,000 
30,000 .. ....... 40,000 
3 30 1 10,000 16.000 
1 90 fl 140 | 
: 1 CET. 1,500 10} 2,500 
2,000 “2 ....... 2,800 
Di 14.250} 1 15 7,000 
1,000 1 ....... 1,600 
1 Eng 300 
3 150 2 750 
1 Eng. 150 
2.509 “1 50 ...... 
200 1 100 ...... 
1,800 1 50 «1,150 
1 Eng. 150 
(200 \ 
{1 Eng. L400} 
6.000 “1 20 10,000 


90,000 


2 40,000 
1 36,000 


1,488 


toto. 


1,650 


>» £3,000) 
“ \1,700 


1 900 


2 2,700 
7,000 
2 900 


1 1,500 


1 300 


tot 
| 


340-Ib. exhaust. 
200-lb. exhaust 
235-lb. exhaust. 
200-lb. exhaust 
Topping unit. 
235-lb. exhaust 
235-lb. exhaust. 
235-lb. avs. backpressure. 
260-lb. exhaust. 
210-lb. exhaust. 
200-lb. exhaust. 


210-lb. exhaust. 

Operating at 200 lb. 

8-lb. exhaust. 

245-lb. exhaust, 

225-lb. exhaust. 

185-lb, backpressure. 
40-lb. exhaust to Paper Co. 


Plant addition. 
5-lb. exhaust. 


2-lb. exhaust. 


U.S.—Underfeed stoker, T.G.S.—Traveling-grate stoker, C.G.S.—Chain-grate stoker, 8.8.—Sprinkler stoker, P.C.—Pulverized coal 
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"5,000 At plant of Champion Pay ser Fibre Co. 
Boiler operates at 2001b. 
9,000 
Temporary operation at 125 lb. 


PLANTS PLACED IN OPERATION OR 


Boiler 
INDUSTRIAL PLANTS 
Pittsburgh Plate Glass Barberton, Ohio....... .. 1936 900 750 1 # £42180,000 15,147 1,800 1 8,247 .. 
Weirton, W. Va......... 1936 900 815 2 400,000 20,487 4,277 .. ...... 1 49,500 17,280 
Monsanto Chemical Bt; BIO... 725 700 2 100,000 10,400 930 2 1,843 2 6,820 4,110 
Battle Creek, Mich...... 700 720 1 135:000 10,500 1,600 1 9,500 4,916 
San Francisco, Cal....... 650 695 1 70,000 5,210 1 565 2,360 
Tennessee Eastman Corp.........020eee0e% Kingsport, Tenn........ 650 700 2 135,000 11,424 1,170 2 2,950 2 7,350 6,050 
Cleveland Worsted Mills Co................ Cleveland, Ohio......... 616 500 1 150.000 1 11,950 5,304 
E. I. Dupont de Nemours & Co............ ING 600 750 1 #£«29120,000 10,170 2,234 .. ...... 1 9,550 6,744 
Williamsburg, Pa........ 1936 600 700 2 73,400 7,400 37300 5,000 6,200 
Carnegie-Illinois Steel Corp............0+6. Youngstown, Ohio....... 525 690 2 150,000 17,700 2,465 2 1,400 2 15,360 11,300 
Carnegie-Illinois Steel Corp. ............++- Youngstown, Ohio....... 525 690 2 150,000 17,200 2,088 2 3,770 2 22,520 11,040 
TOD. ees 1936 475 650 1 170,000 12,050 1 21,130 7,200 
Jones & Laughlin Steel Eliza Furnace Pitt, Pa. 475 725 1 £00,000 25,855 4,065 .. ...... 1 40,750 18,500 
Buick Motor Co 450 429 4 150,000 12,067 ...... 
Byron Weston Co 450 600 1 45,000 1 6,340 1,691 
E. I. Dupont de Nemours & Co............ Belle, W. Va............ 1937 450 625 2 75.000 6,140 2,200 ..  swsese 2 6,440 3,790 
E. I. Dupont de Nemours & Co............ ee 450 716 1 £120,000 9,496 2,846 1 565 1 12,980 7,960 
Pan-American Refining Texas City, Tex......... 450 2 104,000 2 7,240 6, 
Sylvania Industrial Fredericksburg, Va...... 1 60,000 6,370 431 1 41,910 #1 910 2,018 
1936 450 735 3 43,750 4,785 
Union Bag & Paper Co. Savannah, Ga......... { 1936 450 735 3 3 3 3,980 ...0<. 
19387 450 735 5 751000 8,294 ...... 
Marcus Hook, Pa....... 425 750 3 126,000 905030 2,280 ... 3 12,100 7,000 
Amer. Cyanamid & Chem. Co.............. Bridgeville, Pa.......... 350 438 1 4,469 
Woodland, Calif......... 1937 320 520 2 £100,000 8,700 ns 2 §&,100 , 200 
Tubize Chatillon Corp 285 645 1 45,000 5,128 | 
Bemis Brothers Bag Co.. 1937 275 600 1 4,800 
Simplex Wire & Cable Co 275 400 1 1,450 
Tacoma, Wash.......... 250 433 1 65,000 8,250 985 1 6,996 4,400 
Sucrest Brooklyn, N. Y......... 250 550 2 35,000 4,377 475 1,691 
Springfield, Ohio........ .... 225 600 1 300,000 12,680 4,800 
: 2 9 
Chrysler Corp. (Dodge Plant).............. Detroit, Mich........... 150 366 1 9.355 3.025 1 12,900 7,920 
American Cream Tartar Co................ San Francisco, Cal....... 160 371 1 803 
Lackawanna, N. Y...... 1936 160 566 30,000 5,080 ...... 2,010 
E. I. Dupont de Nemours & Co............ 1937 130 1 70,000 8,470 3,200 
I. Dupont de Nemours & Co............ Wilmington, Del........ 1936 125 2 BA 
E. I. Dupont de Nemours & Co............ New Bridge, Ill......... 1936 125 1 ke 2,100 
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UNDER CONSTRUCTION 


DURING 


1936 


i in G ting Units———_. 
——Forced-—. —-Induced—— Main Generating Bleed 
Pump Points ump 
: 
OSE 70,000 1 120,000 2 400 6,250 1 wR 140-lb. exhaust. 
1 32,000 1 52,000 2 340 1 B.E.T....... 300-Ib. backpressure. 
Oil-Gas 2 56,000 2 99,200 2 900 2 B.T.......... 130-Ib. backpressure. 
4 202,000 4 253,000 2 1,300 1 C.E.T....... 3,000 1 5 Jet 
1 25,000 1 42,500 .. ..... 7,500 2) 
3 13,500 3 72,000* 2 ..... 7,500 2{ 3.600 1 4,600 *Ib. per hr. 
2 99,000 2 125,000 2 2 5-65 2 
Oil, P. C 1 45,000 1 90,000 3 2 
( 109 ) 
4 
1 ,200 .. 14,467 | 
5 
Wood-Oil. . 1 25,900 1 £57,000 .. 
1 41,327 2 ar) 10-lb. exhaust. 
"2 “45,200 “1 229,000* D. Fan capacity inlb. per hr. 
40 
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Diesel production, at two million 
horsepower, leads durable-goods 
industry recovery; costs are low- 
ered; demand greatest for small 


units; combination steam-diesel 


plants coming in; gas engines 


coming back 


Booey years ago, the diesel was introduced into 
this country for stationary-plant use — to be 
eclipsed by the concurrent steam turbine, for steam 
was already accepted. But today diesel, symbol for 
the ultramodern in power to the “man in the street,” 
is coming into its own. Streamlined trains, tractors, 
trucks and emergency service have popularized it, 
and the great reduction in first cost has made it eco- 
nomical for power-plant use. 

In the last several years, diesel production has led 
all the durable-goods industries. In 1935, produc- 
tion jumped 67% over 1934 to 1,250,000 hp. We 
predicted 1,750,000 hp. for this year. Present indi- 
cations are that the figure is closer to 2,000,000 hp. 
—just 20 times diesel production in 1932! 

Of course, the great percentage of this increase 
is in motive-power units, but even so, stationary en- 
gines account for an appreciable percentage of the 
total. Use of trucked-in diesels for emergency serv- 
ice during the spring floods and better understanding 
of the economies of steam-diesel operation have re- 
sulted in a number of installations. One company 
installing small diesels entirely in stationary plants 
reported an increase of 50% this year over last. 

Installations are mostly small, in all kinds of in- 
dustrial plants, buildings, municipals, etc., wherever 
steam demand is negligible. 

Demand for engines of 10 to 100 hp. is greatest, 
due both to motive-power applications and to in- 
creasing use of dieselized auxiliaries and diesel- 
unit plants. The unit, combining diesel and generator 
or compressor, as well as radiator, filters and other 
auxiliaries, is coming into greater stationary-plant 
use because it is compact, complete and economical. 
Even larger engines are following the trend, more 
and more of them carrying all essential auxiliaries 
within their streamlined exteriors. 

Prices are steadily being lowered due to increas- 
ing production. A 3300-hp. addition for Freeport, 
N. Y., cost $33.63 a horsepower, or installed, with 
all auxiliaries, foundation, etc., $69 a kilowatt. 

Automatic control is gaining steadily—the most 
convenient means of avoiding a labor charge in op- 
erating the small diesel plants. This year, four or 
five installations of this type have been made. The 
Strong electrical system of control was used in Ye 


Eat Shoppe in New York, a 2-unit (40 kw. apiece) 
plant providing power, lights, refrigeration and air 


conditioning for a restaurant and cafe. This is the 
first of a series of similar plants with battery standby. 

Another company has made several a.c. installa- 
tions in which something other than electrical de- 
mand governs output. All thus far use two engines 
one turning right-hand, one left, with the generator 
between. In one plant, changing exhaust tempera- 
ture, due to load variations, cuts the second engine 
in and out. In another, a 100-kw. diesel is combined 
with a 250-kw. steam engine. Power input of the 
diesels is controlled by the backpressure of the steam 
engine, thus balancing process-steam demand with 
power demand—actually controlling heat balance. 

The combination steam-diesel plant is coming into 
its own as engineers realize its economic possibilities. 
The diesel takes peaks as well as weekend and sum- 
mer loads when steam demand is low. The diesel 
acts as a readily started standby for the steam, and 
when the steam plant is down, boiler feedwater is 
kept partially heated by circulating it through the 
diesel jackets. Several combinations installed this 
year include two in New York at the Ice Club and 
the Empire Trust Bldg., the first having a 250-kw. 
diesel and a 250-kw. uniflow, the second two of 
each. Isolation, incidentally, is ordinary sand, as 
contrasted with the usual cork. A Brooklyn de- 
partment store isolated its new diesels with helical 
springs. 

The combination d.c. plant at Singer Bldg. is 
working out so well that in summer load is bal- 
anced between steam and diesel by controlling rheo- 
stats, the steam-unit backpressure valve being kept 
closed. New Yorker Hotel has added another diesel, 
set on an hourglass-shaped foundation so close be- 
tween two building pillars that fuel pumps and gov- 
ernors had to be separated and the exhaust manifold 
carried above the engine with cylinder leads el- 
bowed up to it. 

Design Changes 


Design changes are principally minor today. Most 
large engines are 2-cycle, most small ones 4-cycle. 
From 2000 to 4500 hp., there are two 2-cycle to 
each 4-cycle, above 4500 hp., all are 2-cycle. Almost 
half of the large 2-cycle engine are double-acting 
(there are no 4-cycle double-acting units). In 
single-acting units, trunk pistons have replaced the 
crosshead design almost entirely. With the excep- 
tion of several opposed-piston designs, diesels are 
all vertical types. 

Opposed-piston units are being announced from 
time to time—four companies showing them at the 
National Motor Boat Show. One new one trans- 
mits piston-rod motion to a crankshaft centered be- 
low through a rocker arm. Another has roller chain 
connecting its two shafts. One type from England 
has removable liners and roller bearings. The in- 
clined-disk design based on the Michell patents, 
announced several years ago, was installed this 
year in two stationary plants, one a waterworks, 
the other an industrial. 

For some reason, no American builder is as yet 
using the free-piston diesel-compressor idea now so 
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popular in Europe. This vibrationless, balanced 
and lightweight construction has real possibilities. 

Incidentally, the Leipzig Fair last spring was 
dominated by diesels, despite Germany's difficulties 
in obtaining cheap diesel oil. Her efforts to over- 
come this economic difficulty have resulted in State 
endorsement of the Rupamotor, which will burn 
anything having B.t.u. content, from coal to peanut 
hulls. It shows a thermal efficiency of 32% on good 
anthracite, 30% on lignite, 21% on forest residues. 

An interesting design at Leipzig was the diesel 
pile driver, the head of which is simply the diesel 
piston. A heavy cylinder block is hoisted in guides 
several feet above the piston, then allowed to drop, 
entrapping and compressing air. Fuel is injected 
through the piston, and the firing sends the cylinder 
block back up in the air again ready for the next 
stroke. 

Detailed design changes are illustrated in the 
engines in the Review of New Equipment, page 733. 
One American builder has adopted the Lanova 
head with two side-by-side chambers, fuel being in- 
jected across the throat between them into a small 
precombustion chamber. Another builder has modi- 
fied the common-rail injection system to avoid the 
delicate adjustments formerly required to equalize 
loading between cylinders. A metering valve, fed 
from an accumulator supplied by the fuel pump, 
delivers to each cylinder in turn through a dis- 
tributor. This gives sharper opening and closing 
of injection, avoiding dribble, and since only one 
valve is used, the metered quantities are identical. 

Fuel-injection pressures now run from 1,000 to 
20,000 Ib. per sq.in., in inverse ratio to the efficiency 
of the engine. The fuel problem itself remains with 
us, many of the light engines operating properly 
only on a very limited range. Demand for these 
ranges of light high-quality fuel is inevitably going 
to push up the price. This may result in a revival 
of the interest in heavy fuel-burning larger engines, 
possibly air-injection types or solid-injection units 
less sensitive to variation in fuel. Solid injection 
now is almost universal. 

Most engines, except the very small ones and a 
few larger low-cost units, have removable cylinder 
liners. Nickel-chromium cast-iron is most com- 
monly used, although some experimenting is being 


Three 8-cyl., 700-hp. diesels driving 2400- 
volt, 485-kw. alternators at Tipton, Ind. 


done with centrifugally cast and Nitraloy liners. 
One English builder is introducing nitrided liners 
(cast iron surface-hardened in nitrogen to 1000 
Brinell) and obtains over 30,000 hr. from a liner, 
using cast-iron rings lasting about 7000 hr. Wear 
averages around 0.0015 in. in 8000 hr. This is in a 
small 1,000-r.p.m. engine. A Swiss builder uses a 
2-part, sinuous-joint liner, the top glass-hard. 

For additional design data, see June Power, pages 
317-328. 

Most modern German designs are convertible 
to gas—in case of war-time diesel-fuel shortage, but 
American plants have been much slower to accept 
this type. One new convertible operates as a diesel 
at a compression ratio of 14-1 and is dropped for 
gas-engine operation to 5-1 by a spacer between 
cylinder block and head. Fuel pumps, lines and in- 
jectors are replaced with an intake manifold, natural- 
gas mixing valve, a magneto driven off the former 
fuel-pump drive, and spark plugs. 


Gas Engines 


One small gas engine this year was combined 
with a compressor in a soundproofed cabinet, the 
whole unit being very compact, battery started 
(hence automatic) and suitable for air-conditioning. 

Pittsburgh Plate Glass Co. installed an automatic 
gas-engine driven standby plant. <A_ battery-op- 
erated relay permits the plant to take load within 
15 sec. of a failure. Commercial parts were used. 

With gas pipelines extending into new areas, eco- 
nomic applications on sludge-gas and further re- 
covery from process gas, the gas engine in general 
seems to be regaining its popularity. There have 
been quite a number of sludge-gas installations re- 
cently, in which the process gas from sewage dis- 
posal provides all the light and power needed by the 
disposal plant at a fuel cost of practically zero. 

Most modern gas engines up to 250 hp. are 
2-cycle, due to timed separate injection of fuel and 
resulting economies. Below 400 hp. the 2-cycle is 
gaining ground. Economies now are about the same 
for both 2-cycle and 4-cycle units—12,000 B.t.u. per 
hp.-hr. Larger 4-cycle units drop that figure to 
10,000. Battery ignition is commonest. 

Gasoline engines are steadily gaining ground for 
emergency units, particularly in buildings and hos- 
pitals where emergency service is vital. 
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\Y Public-utility plants generate 14% 
& greater output than ever before, 
3,600 r.p.m.  turbo-generators 
three times the size of any in 
operation ordered; hydrogen 
cooling extended to large turbo- 


generators; Boulder Dam plant 


and transmission line go in 


T. E last twelve months will go down in history as 
the period when the electrical industry as well as 
many others actually came out of the depression. 
Power generation surpassed all previous records, and 
orders for electrical equipment were let in large 
volume. Beginning with the first week in January, 
the weekly output of public-utility generating plants 
equalled the peak for 1929, with 1,860,000,000 kw.-hr. 
and has continued a steady rise, reaching a weekly 
maximum of 2,196,175,000 kw.-hr. in November. 
Generation for the year will amount to approxi- 
mately 113-billion kw.-hr., compared to 99 billion in 
1935 and 97.4 billion in 1929. 

Improvements in steam power-plant practice dur- 
ing recent years have provided utilities and manu- 
facturers with opportunities to make large saving 
in power-generating costs. This, comb’ned with the 
very large increase in industrial-power requirements, 
caused a demand for new power-generating equip- 
ment not anticipated at the beginning of the year. 

Large purchases of new power-generating equip- 
ment by public utility companies was one of the 
features of the electrical industry in 1936. Several 
of these orders, representing a total of nearly 
400,000 kva., were for large 3,600-r.p.m. hydrogen- 
cooled generators. Previous to the orders for these 
machines the largest 3,600 r.p.m. turbine generator in 
operation was 18,500 kw., an air-ventilated unit. 
Six hydrogen-cooled machines were ordered last 
year, to operate at this speed, having ratings of from 
30,000 to 60,000 kva. These include a 50,000-kva. 
unit for Appalachian Electric Power Co., Logan, 
W. Va.; a 58,725-kva. unit for New York Edison 
Co.; a 50,000-kva. unit for West Penn Power Co.. 
Pittsburgh, Pa.; two 60,000-kva. units for the Wind- 
sor station of Ohio Power Co. and West Penn Power 
Co., at Beechbottom, W. Va. A 75,000-kva. unit 
to be installed in the Cahokia Station, Union Electric 
Light & Power Co., St. Louis, Mo., is hydrogen 
cooled but operates at 1,800 r.p.m. 

A 60,000-kva. hydrogen-cooled frequency changer 
for the City of Los Angeles Bureau of Power and 
Light establishes a new record for a machine of this 
type. This unit will form a tie between the city’s 50- 
and 60-cycle power systems until all power services 


have been changed for 60-cycle operation. The two 
units of the machines are so designed that they can 
be separated and operated as synchronous condensers 
when they are no longer required as a frequency 
changer. Other important hydrogen-cooled units 
are four 60,000-kva. synchronous condensers on the 
Boulder-Dam, Los Angeles transmission line. 

The Boulder-Dam generators and transmission 
line went into operation, one of the most notable 
engineering events of the year. Two of the large 
generators, each rated 82,500 kva. at 16,500 volts, 60 
cycles, were put into service. Because of problems 
encountered in the 275-kv. transmission line running 
260 mi. from the plant to Los Angeles, special fea- 
tures had to be incorporated in the generators that 
make them equivalent of 125,000-kva. units, having 
normal characteristics. Two generators will normally 
operate in parallel and will connect to a bank of three 
single-phase, 55,000-kva. transformers. At the re- 
ceiving end, voltage will be stepped down to 132 kv. 
to connect to the city’s transmission system through 
two banks of three auto-transformers. 

During the past year the application of tap chang- 
ing under load has been extended to include much 
smaller transformers than was heretofore economi- 
cally possible. An installation of this kind is a 
750-kva., 13,200- to 2,400-volt, 3-phase transformer 
with automatic-tap-changing-under-load equipment 
for 10% regulation in sixteen 0.6% steps. Tap- 
changing, under-load equipment has also been ap- 
plied to transformers as small as 50 kva. 

An interest development is the combination of 
voltage control and phase-angle control built into 
one unit. This was accomplished by the use of two 
separate tap-changing-under-load mechanisms 
plied to one transformer with the connection arranged 
so that one mechanism controlled output voltage 
while the other controlled output phase shift. This 
unit is also unique in that each mechanism has 33 
operating positions, which gives phase-angle con- 
trol within approximately 1.5 deg. and voltage con- 
trol within about 1% on a 24,000-volt, 3-phase, 
10,000-kva. circuit. 


Mereury-Are Rectifiers 


Although no outstanding developments have oc- 
curred during the last twelve months in mercury- 
arc power rectifiers, considerable improvements have 
been achieved in their design and construction. More 
robust anode insulators have been developed, the grid 
construction and control has been further improved, 
and various accessories have been redesigned to meet 
more severe operating conditions. 

Whereas in the past the railway field absorbed 
the majority of mercury-arc rectifier units, this trend 
has been somewhat changed. Since the beginning of 
1936, orders were booked by one company from 
chlorine and caustic-soda manufacturers for a total 
of 20,000 kw. of rectifier equipment, using d.c. at 
500, 600 and 1,000 volts. Many other important 
projects are pending. Other industrial fields which 
the rectifier equipment has begun to invade are steel 
mills and coal mining. A 1,000-kw. rectifier equip- 
ment is in course of construction for a large steel 
plant, and a 600-kw. 575-volt rectifier unit is on 
order for surface operation at a coal mine. 
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Public utility hydro-electric plants 
generate 41-billion kilowatt-hours, 
a new high; over 750,000 hp. of 
new hydro capacity goes into serv- 


ice; marked increase in small 
hydro plants under construction 


Even though unprecedented floods occurred last 
spring on many river systems, followed by severe 
drought in the summer, hydro-electric plants in the 
United States made a new record for kilowatt-hour 
output. Based on figures for the first 10 mo. of the 
year, these plants will produce 41-billion kilowatt- 
hours, compared to 39.5-billion last year. Because 
of the large increase in output—14%—from public 
utility plants, water-power plants supplied only about 
36.5% of the total, compared to 40% in 1935. 

Severe drought during the summer caused the 
output of water-power plants to fall off sharply, 
dropping from 45% of the total output in April, the 
high-water month, to 31% in August, and Septem- 
ber, when the effects of the drought reached its 
maximum. Falling off in waterpower plant output 
was made more marked by an increase of nearly 
14% in public-utility plant output. 

For the last three or four years the gain in new 
waterwheel capacity has been rather slow. Accord- 
ing to the U. S. Geological Survey, on January 1, 
1934, total installed capacity was 15,913,451 hp. On 
the same date 1936, 16,079,407 hp. was installed, an 
increase of only 166,000 hp. in two years, most of 
which came into service in 1934. During the last 
year, construction work was under way on approxi- 
mately 1,750,000 hp. of waterwheel capacity, of 
which about 750,000 hp. went into service. Ultimate 
capacity under construction for which waterwheels 
have not been ordered represent several million 
horsepower. When these projects will develop into 
orders for hydro-electric units will depend upon 
how soon a market can be found for the power. 

As the table on pages 714 and 715 shows, there 
has been a decided increase in small hydro-electric 
projects during the last 12 months, both in public- 
utility and industrial plants. This trend indicates 
that there are still many small water powers that 
can be developed or old ones redeveloped to fit 
economically utility- and industrial-power systems. 

Improvements in waterwheels and electric genera- 
tors are such that it is possible to rebuild many old 
hydro-electric installations and obtain a large in- 
crease in capacity at a comparatively low cost. An 
interesting redevelopment project is the Boulder 
plant of the Public Service Co. of Colorado. Two 
7,000-hp. units were installed in this plant originally. 
These have been rebuilt for double their old rating 
with a large increase in efficiency, reliability and 
improved operation. 


Because of the depression and other causes, several 
large hydro-electric projects that were started have 
been delayed. These projects are gradually reach- 
ing the initial-operation stage, and two of the more 
important ones went into service during the last 
12 mo. One is the Diablo plant of the City of 
Seattle, Wash., with 166,000 hp. in two units, the 
other the New Kanawha Power Co., Hawks Nest 
plant, West Virginia, having 140,000 hp. in four 
units. 

Of course, the most important event in the hydro 
field during the vear was initial operation of Boulder 
Dam plant. Two of the 115,000-hp. units were put 
into service. Two more of these units will go into 
operation in 1937 and two in 1938. These, with 
the 55,000-hp. unit being installed, will give the 
plant an initial capacity of 745,000 hp. of a total 
1,835,000 hp. planned ultimately. At present, the 
reservoir above the dam contains about 95 million 
acre-feet of water, about one-third of its normal 
capacity. 

Tennessee Valley Authority brought Norris Dam 
plant into operation, with two 66,000-hp. units, the 
ultimate capacity of this project. This is the first 
development that the Authority has completed in its 
construction program on the Tennessee River. The 
first unit in Wheeler Dam plant was started near 
the end of the year. This plant is of the outdoor 
type and is designed for eight 45,000-hp. propeller 
wheels to operate under a 48-ft. head. Because of 
the large size and short length of the water passages 
to the turbines, making difficult accurate measure- 
ment of the large flow 8,920 sec.-ft. at full load, per- 
formance of the wheels will be accepted on the 
basis of tests made by the manufacturer on a model 
of the unit. (See page 590, November Power.) 


Propeller Turbines 


The Marmet and London plants of Kanawha 
Valley Power Co. went into operation, each with a 
7,250-hp. Kaplan and two 6,800-hp. propeller tur- 
bines. Blade angle of one propeller turbine is ad- 
justed automatically by the change in water flow 
with change of load. This is the first of this type to 
go into service, but a second unit rated at 9,150 hp. 
under 25-ft. head has been ordered for the Win- 
field plant of same company, on the Kanawha River, 
W. Va. 

Construction has been continued on Bonneville 
plant on the Columbia River and it is scheduled to 
go into operation in 1937 with two 66,000-hp. Kaplan 
turbines, the highest powered units of their type in 
the world, and the largest built in the United 
States. The runners are 220-in. in diameter and 
each will have a discharge of about 12,000 sec.-ft. 
at 50-ft. head. These turbines are particularly in- 
teresting because they are the first large ones, the 
major parts of which are built with fabricated 
welded-plate steel. Before actual construction of 
these units was started in the shop, after model 
tests had been completed, a steel model 4 size of the 
speed ring and top plate was built and stress tested 
to determine proper thickness of plate, location of 
stiffening ribs and other details of design. 


P OW E R— Mid-December, 1936 
713 


e 
ie Proj Equi Buil 
Hydro-Eleetrie Projects (Equipment Built or on 
Designing Project 2 3 gam sm == 
New England States ‘ 
Connecticut Light & Pr. Co........ Connecticut Lt. & Pr. Co........ Stevenson....... New Housatonic Conn, 1936 C.G. 546 122 1936 29,400 
Public Electric Light Co.......... Clark's Falls New Lamoille Vt. 1936 837 28 1937 4,500 
Newport Electric Light Co. .Charles T. Main, Inc............ Plant No. 2...... Redev. Clyde Vt. 19360 acs.05 sc« see 2988 25200 
Middle Atlantic States 
. ds sews Higley Falls....2 New Racquette N.Y. 1986 C.G. 210 45 19386 5,200 
East North Central States 
Ford Motor Co. Pr.& Const. Dept.. Dundee........ Redev. Rasin Mich. 1985 C.G. 330 612 1936 192 
City of Cincinnati, O.............. Burns & McDonnell Eng. Co..... Waterworks. . New Ohio O. 520 
West North Centra! States 
Loup River Public Pr. Dist......... Harza Engineering Co........... MGnroe . ....205. New Loup Neb. 1934. PP. &G. 840 14 1937 9,600 
Loup River Public Pr. Dist......... Harza Engineering Co........... Columbus. ...... New Loup Neb. 19384 P.&G. 840 14 1937 54,000 
Platte Valley Pub. Pr. & Irr. Dist... Platte Val. Pub. Pr. & Irr. Dist...Sutherland...... New N. Platte Neb. 1934 REF. 18,750 67 1936 35,000 
South Atlantic States 
Kanawha Valley Pr. Co............ Kanawha Valley Pr. Co.......... Dondin:. «<...<.% New Kanawha W. Va. 19384 U.S.N. ... ... 1986 20,850 
Kanawha Valley Pr. Co............ Kanawha Valley Pr. Go.........Marmet......... New Kanawha W. Va. 1934 U.S.N. ... ... 1936 20,850 
Kanawha Valley Pr. Co............2 Am. Gas & Electric Co.......... Winfield .......... New Kanawha W. Va. 19386 U.S:N. ... ... 1938 27,550 
East South Atlantic 
U.S. Tenn. Valley Authority....... U.S. Bureau of Reclam.......... New Clinch Tenn, 1933. G.C.G. 1,872 266 1936 132,000 
U.S. Tenn. Valley Authority....... U. S. Bureau of Reclam.........Wheeler......... New Tennessee Ala. 1933 G.C.G. 6,385 68 1936 90,000 
U.S. Tenn. Valley Authority....... Tenn. Valley Auth... ..........5 Pickwick........ New Tennessee Tenn. 1935 ).F. 7,715 110 19389 110,000 
West South Central States 
Red Bluff Water Pr. Con. Dist...... Vernon L. Sullivan............. NEW) Tex. 1934 §&.H. 9,150 104 1987 ...... 
Mountain States 
U.S. Bureau of Reclamation....... Bor: of Boulder Dam.... New Colorado 1931 G. A. 1,180 730 1936 515,000 
Neb 
U.S. Bureau of Reclamation....... S; Bor. of Reclam: Boulder Dam.... New Colorado 
U.S. Bureau of Reclamation....... U.S. Bur. of Reclam............. Casper Aleova... New N. Plate Wyo. 1985 CLA. 540 261 1939 30,000 
Showlow-Sil. Cr. Wt. Con. & Pr. Dist.J. B. Girard... & New Silver Cr. Ariz. 19386 C.G. 120 12 1936 125 
Public Service Co. of Colorado...... Pub. Ser. Co. of Colo............ Boulder Canyon. . ~ ola Boulder Cr. Colo. 1935 C.G. 624 177 1936 27,000 
Pacific Coast States 
Lighting & Eng. Depts.......... New Skagit Wash. 1927 C.A.A. 1,260 389 1936 166,000 
U.S. Engineer Corps........... Bonneville....... New Columbia Wash. & 1933 C.G. 900 170 19387 137,000 
Ore. House Service Unit 
City of Spokane Water Division. ... Eng. Bureau, Water Div......... Upriver. Redev. Spokane Wash. 208 $7 1937 5,400 
U. S. Possessions 
Canada Province 
Ontario Hydro-Elec. Pr. Comm..... Abitibi Canyon... New Abitibi Ont. 19380 C.G. 860 294 1933 132,000 
Quesnel Lt. & Water Co., Ltd......A. F. Peers & A. C. R. Yuill..... Bakers Creek.... New Baker B.C. 1935 R.F.C. 135 22 1936 160 
Great Lakes Power Co., Ltd........ Harza Engineering Co........... Montreal River... New Montreal Ont. 1936 E. F. 775 32 1937 10,000 
Ontario Hydro-Elec. Pr. Comm..... Ont. Hydro-El. Pr. Comm....... Ear Falls........ New English Ont. 1936 C.G. 60 46 1937 5,000 
Ontario Hydro-Elec. Pr. Comm... ..Ont. Hydro-Elee. Pr. Comm... ..Rat Rapids...... New Albany Ont. 1934 R.F.C. 600 16 1935 1,200 
Ontario Paper Co., Ltd. . & Outarde Falls.... New Outarde Que. 1936 “BO 
MacLarin—Quebee Pr. Co........... Hardy 8S. F erguson & (Oo... «<<. Falls, New Lievre Que. 1930 CoG. 
Nova Scotia Power Comm. ‘Nova Scotia Pr. Comm.......... Ruth Falls....... New East N.S. 6,290 
City of Winnipeg, Man........ .City of Winnipeg, Eng. Dept.....Slave Falls...... New Winnipeg Man, 
Foreign Country 
A.C. —Allis-Chalmers Mfg. Co D. E.W.—Dominion Engineering Works, Ltd. 8. G. E.—Swedish General Electric Co. 
M.S. —S. Morgan Smith Co. C. A. C.—Canadian Allis-Chalmers Co. O.C. —Oecerlikon-Canada, Ltd. 
J.L. —James Leffel & Co. M 8.1. —S. Morgan Smith — Inglis Co. M. P. —Mather & Platt, Ltd. 
P. W. —Pelton Water Wheel Co. J. M. C.—Jenckes Mfg. Co. I. G. E. — International General Electric Co. 
I. P. M.—Baldwin Southwark Corp., I. P. Morris Div. G.E. —General Electric Co. Ww. oie i; — Westinghouse Electric International Co. 
N.N. —Newport News Shipbuilding & Dry Dock Co. W.E. —Westinghouse Elec. & Mfg. Co. 2 The term “ New” applies to entirely new projects 
R. H. —Rodney Hunt Machine Co. E.M. —Electric Machinery Mfg. Co. on. sites that have not been developed previously. 
w. —Woodward Governor Co C. W. E.—Canadian Westinghouse Co. ** Redevelop ”’ indicates a project on a site that has 
L. —Lombard Governor Co. C. G. E.—Canadian General Electric Co been developed previously and may consist of new 


wheels and settings or an entirely new plant. 
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the United States and Canada in 


1936 


2 as 3 ; 
Os Se DS z = fe & $3 So sts 2 
1 1936 40,400 1 11,000 Francis 150 60-7 69 M.S M.S, Elbow Concrete Head Ga. 10.000 B.G. 0.90 6.6 60 WAT 
420 Kaplan 251 17 M.S 375 ALG 0.80 2.4 60 G.F. 
1 2,650 Kaplan 240 33 M.S 2,250 A.G 0.80 2.4 60 GLE. 
Soe Sarees 1 4,500 Kaplan 240 42 42 M.S. M.S. Elbow Concrete Head Ga. 3,750 A.G 0.80 2.4 60 G.E. 
1 335 Prop 164 10) W. 312 A.G 0.80 0.60 60 A.C. 
893 Prop 23 M.S W. 5V.S. Open F lume 625 A. G. 0.80 0.48 60 GE. 
\1 721 Prop 23 M.S W. 5V.S. Open Flume ........ 500 Direct Current 0.125 A.C. 
1 3,040 Francis 300 ....... 45 J. L Ww. Elbow Open Flume ........ 3,000 H.S. 0.80 2.3 60 G.FE. 
192 1 138 8 We 156 ALG 0.80 0.21 60 G. FE. 
780 2 260 Francis 327 48 SO Paks W. Elbow __........... Gate 219 A.G 0.80 4.15 60 W. FE. 
2 100) We 94 A.C 0.80 2.3 60 ELM. 
3 3,200 Francis 112.5 32-36 32 L. W. S. Concrete 750° 0.95 6.9 60 
18,000 Francis 150 109-116 Ms. We Plate St. 14,000 0.95 13.8 60 A. C. 
500 Francis 257 206 194 A.C, ars 14,500 BOG 0.90 138.8 60 G.F. 
2 225 13 Ww. Elbow 250 A.G 0.80 2.3 60 
1 225 Francis 192 20) W. G.I. 
2 280 Francis 200 ....... 17. ALG 0.80 0.6 60 
20,850 6,800 Prop. 90 24 23: N, W. Elbow Concrete Head Ga. 6,000 BOG 0.80 4.15 60 G. FE. 
ive! 7,250 Kaplan 90 24 23. Elbow Concrete Head Ga. 6,000 BOG 0.80 4.15 60 G.F. 
20,850 {2 6,800 Prop. 90 24 ao NOON; W. Elbow Concrete Head Ga. 6,000 BOG 0.80 4.145 60 GE. 
8 V4 7,250 Kaplan 90 24 23 ELP.M. W. Elbow Concrete Head Ga, 6,000 BOG 0.80 4.15 60 G. B 
of 2 9,200 WKaplan 90 26 26: We Elbow Concrete Head Ga. 6,150 B.G 0.90 4.15 60 G. 
27,550 9,150 *A.A.P. 90 26 26 N.N. W. Elbow Concrete Head Ga. 6,150 0.90 4.15 60 CG. 
1 252 Kaplan 277 14 14 M.S Open Flume 219 ALG 0.80 0.48 60 GLE. 
1 000 Se ete 875 A.G 0.80 » 4 60 A.C. 
132,000 2 66,000 Francis 112.5 207-130 180 N.N. W. Elbow Plate St. 56,000 BOG 0.90 18.8 60 W.I 
360,000 2 45,000 Prop. 54-43 48 I.P.M. W. Elbow Concrete 36,000 BOG 0.90 18.8 60 
330,000 2 55,000 Kaplan 81.8 60-30 47 C. Elbow Concrete Head Ga. 40,000 a 0.90 138.8 60 
45,000 2 15,000 Francis 171 126 Elbow Plate St. 12,500 B.G 0.80 183.8 60 
{ 1 2,200 Francis 277 38-86 60 M.S. W. 5V.S. Plate St. 1,650 ALG 0.80 2 4 60 G. FE 
1 1,750 Francis 360 38-86 60 M.S. 5V.S. Plate St. 1,260 ALG 0.80 2.4 60 GLE 
4 115,000 Francis 180 584-422 520 A.C. W. Elbow Cast St. Sutterfly 82,500 A.G 1.00 16.5 60 | 
1,835,000; 1 55,000 Francis 237 584-422 520 N.N. W. Elbow St. Butterfly 40,000 A.G. 1.00 18-8 60 
3,500 Pelton 300 584-422 520 P. W. W. House service units 3,000 Ths 0.80 2.4 60 M. 
2 1935 ... 2 115.000 Francis 180 584-422 520 P. W. W. Elbow Cast St. Butterfly 82,500 13.8 60 
45,000 2 15,000 Francis 225 221-116 105: =P. WwW. Elbow Plate St. Paradox 12,000 ALG. 0.80 6.9 60 A. 
250 1 125 Francie 1200 Head Ga 100 HLS 0.80 2.4 60 
27,000 2 13,500 Pelton 400 1,828. P. 12,500 4.0 60 G.l 
1 350 Pelton 400 285 P.W P. W. W. 
300 Pelton 600 600 P.W Yeconstruction of existing unit 
332,000 2 83,000 Francis 171.5 327-247 310 M.S. M.S iB ged Cast St. Butterfly 66,700 ALG 0.90 18.8 60 W. EK. 
665 ,000 {2 66,000 Kaplan 75 67-22 50 M.S. H. Concrete 54,000) BOG 13.8 60 
\ 1 5,000 Kaplan 257 67-22 50 M.S. Plate St. 3,200 A.G O.80 2.4 60 I. M. 
1 500 Francis 600 70 70 J. ; 
1 150 Pelton 600 295: P. W. Scape Gre 125 H.S 0.80 2.4 60 
reer 4 1,800 Kaplan 200 34 33 A. C, A.C. Elbow Concrete 1,625 A.G 0.80 2.3 60 A, ¢ 
1 900 Francis 720 210) Ww. Sie aos 800) 0.80 2.3 60 W.E. 
500 1 6,600 Impulse 600 ....... 1,580 M.S. 5,400 HS. 0.80 2.3 60 M. 
1 2,700 Impulse 300 630 M.S. We 2,400 H.S. 0.80 2:3 60 
2 600 Pelton 360 190 P.W. Reconstruction of existing units 
2 1936 330,000 5 66,000 Francis 150 246-223 237 C.A.C. C.A.C. Elbow Plate St. Head Ga. 48,500 A.G 0.85 13.8 25 C.G.E. 
400 1 160 Francis 220 24 We Conieal Open Flume ........ 120 0.80 2.3 60 CLWLE. 
25,000 1 10,000 Francis 277 190 186 M.S.I W. Elbow Plate St. 10,000 B.G 0.90 11 60 C.G.E. 
25,000 1 5,000 Propeller 180 44-26 3G Concrete 4,500 A.G 0.85 6.6 60 
1 1936 2,850 1 1,650 Prop. 128.5 18-12 146 DEW WwW. Open Flume 7 1,500° A. G. 0.85 2.3 60 C.G.F. 
1 830 Kaplan 257 .—....... 22 M.S.I Pressure Flume S. G.I. 
1 19,000 Prop. 150 56 We 18,000 A. G. 0.90 6.6 6. 
....... 2 35,300 Francis 180 231-222 208: OW. Elbow Plate St. Butte rfly 26,315 A.G. 0.95 6.6 60 C.G.E. 
1 1936 120,000 4 30,000 Francis 180 _Elbow Plate St. 25,000 <A. G. 0.85 138.2 60 C.W. FE. 
1 1936 10,590 1 4,300 Francis 360 111-106 104 D.E.W. W. St. Conical Plate St. Butterfly 3,000 A.G. 0.90 6.6 60 M. P. 
1 19386 96,000 3 12,000 Prop. 94.7 33-22 30 D.E.W. W. Moody Concrete Head Ga. 10,000 A. G. 1.90 6.6 60 S.G.I 
2 1,100 *P.M.A. 180 19 D.E.W. W. Concrete 1,000 C.G.I 
1 1,200 Pelton 350 P. W. 1,000 H.S 0.80 4.4 60 I. G. E. 


3A. G. indicates that the thrust bearing is above the 
_G., thrust bearing located below 
horizontal-shaft design. 


generators rotor; 
the rotor; H.S., 
4G. C 


masonry; FE 


C. G., concrete gravity: 


G., piers 


B 


. G., gravity 
earth 


and gates: R. E 
A., multiple arch; G 


M 


type with control gates; 
fill; S. 


M., 


H., semi-hydraulic; 
F., rolled earth fill; 


Bi, 


gravity arch; C. A. A., constant-angle arch; C. A., con- 
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6 Pp. 


blades; 


A., propeller type with manually 
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elbow with splitter plate; 


steel. 


United States navigation; R. F. ¢ 


elbow with 


adjusted 
propeller type with automatically 


Left—V. M. Frost, mech. engr., 
of N. J. Public Service Co.; John 
Faye, chief engr., Middletown 
State Hospital; B. C. Heacock, 
president, Caterpillar Tractor Co.; 
W. L. Lyle, president, Carrier 
Corp. 


i, A SETTING that reflected the 
return of prosperity and business confi- 
dence, equipment meeting requirements of 
high-pressure and high-temperature steam 
plants was very much in evidence at the 
Twelfth National Exposition of Power 
& Mechanical Engineering. Even though 
the show, with nearly 300 exhibitors, was 
not as large as some earlier ones, it dis- 
played good showmanship that would have 
been the envy of P. T. Barnum. 

The best part of all the sparkle and 
brilliance that dominated the show was 
that the exhibits lost none of their prac- 
tical value of former years. If anything, 
the show offered greater educational op- 
portunities than ever before. 

The exhibition was a measure of up-to- 
date developments in power generation 
and application, as exemplified by large 
steam-generating units for high-pressures 
and temperatures; high-tensile strength, 
corrosion and wear-resisting alloys; 
valves, expansion-joints and other fittings 
for high-pressures and temperatures; re- 
fractories and heat insulation for a wide 
variety of services; welded construc- 
tions; meters and automatic combustion 
control; power-generating and converting 
equipment; mechanical power-transmis- 
sion equipment, lubricants lubricat- 
ing equipment; all to meet the ever-in- 
creasing demands of industry. 

During the two years since the last 
Power Show, air conditioning and meth- 
ods of dust prevention have made tremen- 
dous progress, and this was evidenced in 
the show by the several exhibits. An ex- 
hibitor of turbo-compressors and indus- 
trial cleaning machines featured the pre- 
vention of dust hazards in factories and 
foundries. New industrial vacuum clean- 
ers were offered as a preventative of sil- 
caused by dust in the lungs of 
workers. A variety of new attachments 
to solve many difficult cleaning problems 


icosis 
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by vacuum-cleaning equipment was ex- 
hibited. Air-conditioning equipments for 
heating in winter and cooling in summer 
were displayed by several manufacturers. 
The old problem of cinders from power- 
plant stacks was not overlooked, and sev- 
eral designs of equipment for eliminating 
this nuisance were demonstrated. 


Boilers 


Three large boiler manufacturers were 
in the show this year. One demonstrated 
a new steam scrubber that is installed 
in the boiler drum. A working model of 
a steam drum 42 in. in diameter was 
demonstrated with compressed air and 
water in just the same way that it would 
operate when producing 27,000 Ib. of 
steam per hour at 450 lb. pressure. Feed 
water is sprayed through nozzles to pro- 
vide a continuous curtain of water through 
which the steam must pass. Solids are 
washed from the steam, and as it passes 
through the scrubber it is relieved of its 
moisture, so clean dry steam is delivered 
to the superheater. This exhibit also in- 
cluded a coal pulverizer with a capacity 
of 3,100 lb. per hr. in operation, and 
with a cutaway section, so that the action 
of all grinding parts could be observed. 

Another manufacturer exhibited an un- 
usually interesting collection of cross- 
sectional drawings of boilers arranged in 
four groups, namely, for capacities of 
1,000 1b. to 50,000 Ib.; 50,000 to 200,000 
Ib.; 200,000 to 500,000 Ib.; and 500,000 
Ib. to 1,000,000 Ib. of steam per hr., and 
for pressures up to 1,500 lb. and 1,000 deg. 
temperature. 

To provide a high-temperature heating 
medium at low pressure, another boiler 
manufacturer exhibited a boiler in which 
a fluid, comprising a mixture of about 
73% diphenyloxide and 27% diphenyl, is 
used. This liquid is fluid at 54 deg. F., 
has a boiling temperature of 500 deg. at 
atmospheric pressure, and the vapor has a 
temperature of 750 deg. at 135 Ib. gage. 
The material is non-corrosive, non-poison- 
ous, and the operation of the system is as 
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simple as that of the ordinary _ boiler. 


Valves 

High temperatures and high pressures 
were very much in evidence among the 
valve exhibits. One exhibit included a 
1,500-Ib., 925-deg., 10-in. gate valve. In 
another exhibit there was shown a 12-in. 
angle boiler stop and check valve rated at 
650 Ib. and 850 deg. This valve had been 
subjected to a hydrostatic test of 2,000 
Ib. per sq. in. A 10-in., alloy-steel, non- 
return valve built for 1,250 lb. and 900 deg. 
F. was part of another exhibit. This 
valve was hand-operated and arranged so 
that the 18 anti-friction bearings of its 
operating mechanism could be force-lubri- 
cated with a grease gun. Blowoff valves, 
safety valves, water columns, reducing 
valves, gage glasses and other boiler aux- 
iliaries for pressures up to 1,500 Ib. 
were part of the exhibits in other booths. 
In addition to the high-pressure equip- 
ment, several large valves for lower pres- 
sures were demonstrated. 


Welding 


High pressures and high temperatures 
have given a new significance to welding 
methods, and this was evidenced in several 
welding and_ boiler-equipment manu fac- 
turers exhibits, that showed samples of 
how dependable modern welding processes 
are. One company depicted the value of 
oxy-acetylene welding and cutting in 
fabrication, installation and maintenance 
of power-plant equipment. The last year 
has been marked by outstanding process 
and apparatus developments in the welding 
and cutting of metal, and those which 
apply particularly to the power field were 


featured. Welding of power piping by 
both the multi-flame and_ single-flame 
welding methods was displayed. The 


latest technique for welding stainless steel 
was shown, along with the recommended 
method of bronze-welding cast-iron pipe. 

An interesting demonstration, and one 
which drew a great deal of attention, was 
the testing of welded specimens in an 
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Oxwelded portable tensile-strength-testing 
machine. Apparatus displayed included 
several of the latest automatic flame-cut- 
ting machines, new acetylene generators, 
and oxygen and acetylene regulators. 
Cutting equipment was shown that would 
cut the welding bevel on the end of a pipe 
almost as smoothly as it could be ma- 
chined. A multiple-flame welding torch 
comprised three tips, one to preheat the 
{ metal, another to melt the rod and pipe, 
{ and a third to anneal the weld, so that the 
complete process of welding can be com- 
pleted in one operation. It was demon- 
strated that with new forms of copper and 
brass fittings any experienced plumber or 
steam fitter can easily install brass and 
copper pipe of any size and make brazed 
joints with threadless fittings good for 150 
and 250-lb. steam pressure. 

A new electric welder operated on alter- 
nating current and supplies direct current 
through electronic tubes. It is intended for 
the fabrication and repair of light steel 
parts, is compact, easy to operate, and will 
permit operators to weld with electrodes 
from 1/16 in. to 5/32 in. in diameter with 
a current range at from 18 to 90 amp. 

An example of how good a weld can 
be made was featured in a large valve- 
manufacturer’s booth. The sample com- 
prised a 1.75-in. bar of carbon steel with 
a weld in the middle, taken from a pipe. 
This bar was given a free-bend test, and 
bent until the two pieces of parent metal 
each side of the weld almost came to- 
gether, causing 108% elongation in the 
outer fibers of the weld, without showing 
serious signs of failure. 


Meters and Control 


Automatic combustion control and me- 
ters were represented by several very in- 
teresting exhibits. All demonstrated full- 
size units for the control of a single 
boiler or a bank of boilers, and complete 
metering equipment. How sensitive a 
modern automatic-combustion-control reg- 
ulator may be was featured at one booth. 
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A platform was attached to one of the 
company’s standard regulators on which 
a man could stand. By blowing lightly 
into a small rubber funnel about 1 in. 
in diameter at the mouth, at a distance of 
about 12 or 18 in., the demonstrator 
would be lifted immediately as the regula- 
tor responded. Another control manufac- 
turer featured a cross-sectional drawing 
of several modern boiler installations to 
which automatic combustion control had 
been applied, which showed the various 
conditions that modern control equipment 
must meet. Among several other features 
of another meter and control manufac- 
turer’s exhibit was an illuminated cross- 
section of a power plant indicating what 
could be done in applying meters and 
control equipment from the fuel in the 
boiler plant all the way out to the trans- 
mission line. Meters for doing a good 
many of these things were exhibited and 
demonstrated. A new type of flow meter 
operated on a new principle using a mer- 
cury U-tube supported on a weigh beam, 
was shown. When there is no pressure 
differential, mercury level is the same in 
both legs of the tube and the beam is 
balanced. Changes in flow throw the beam 
out of balance and cause a motor-driven 
governor to load the beam and rebalance 
it. Governor speed is a function of flow, 
and, therefore, to integrate the flow all 
that is necessary is to use a counter to 
record its revolutions. A small generator 
driven by the governor supplies the po- 
tential to an indicating and recording me- 
ter that can be located at any distance 
trom the metering device. Since governor 
speed is a function of flow, the potential 
of the generator is also a function of flow, 
and, therefore, the indicating and record- 
ing device becomes a simple electrical 
meter. 

In the indicating and recording meter 
field, the tendency is definitely toward mul- 
tiple indicators and recorders. Multiple 
indicators can be had with almost any 
desired number of instruments in one 
bank. A recorder was demonstrated that 
would give 16 graphs on one chart. Fea- 


Left—C. W. Dibble at the 
Power booth; looking 'em over at 
the Crane booth; steam scrubber 
at the B & W booth; the Bridge- 
port Brass cowpuncher 


tured at one booth was a portable Orsat- 
type gas analyzer built to meet the needs 
of boiler-room operators and combustion 
engineers. In this device, the fundamental 
accuracy and simplicity of the Orsat 
principle of volumetric measurement and 
chemical absorption is retained, but an 
ingenious automatic mechanism replaces 
the varying human element, filling the 
modern need for simpler, speedier gas 
analyzing. This makes it possible for 
anyone to analyze a gas sample by one 
simple movement of a rod, with results 
immediately indicated by a pointer on a 
large legible scale. 

Another interesting metering system 
makes it possible continuously to weigh 
material traveling on a conveyor and to 
transmit the weight any distance from 
the scale. A platform is attached to the 
scale over which a_ section of the belt 
carrying the material travels. Movement 
of the scale is transmitted through a send- 
er element of a telemetering system 
which transmits it to a receiving mem- 
ber that can be located anywhere and 
which will indicate, record and integrate 
the weight. 

A new flow controller was demonstrated 
for automatically maintaining the flow of 
liquid, vapor or gas in piping systems at 
any desired fixed rate. It consists of a 
standard Rotameter with a magnetic 
armature rod attached to the float of the 
metering tube, a divided transmitter coil 
attached to the Rotameter. The con- 
trol unit itself contains a divided receiving 
induction coil, grid-controlled electronic 
tubes, driving motor energized by the 
tubes, and the flow-control valve located 
in the same line as the flowmeter and 
driven by the motor. 

A new combustion-safeguard system 
known as the Protectoglo, which elimi- 
nates the hazard of filling a furnace or 
oven with an explosive mixture, was dem- 
onstrated. It is particularly applicable to 
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gas-fired installations to close the main 
gas valve automatically, if the flame fails 
even momentarily. The system may be 
arranged to signal in addition to auto- 
matically shutting off the main gas sup- 
ply. It may also be arranged to auto- 
matically start the electrical ignition at 
the pilot and maintain this ignition for a 
short time and, if the flame does not re- 
turn, shut off the pilot supply and the 
ignition. 


Coal Handling 


Handling of coal, stone and other solid 
materials in a rubber hose is something 
that propably has not occurred to most 
engineers, but it an accomplished fact, as 
was shown by one exhibit. Each half of 
the hose is made endless and has a chain 
running through it to transmit the load; 
both halves running over pulleys, and the 
two interlock together as indicated by 
the figure. One half of the tube runs 
under the loading hopper and_ receives 
the load, and as it comes out the other 
half comes down around over a pulley and 
is interlocked to it. As the loaded tube 
travels it is twisted much in the manner 
of a rope so that the halves are pressed 
together, causing a tight seal and_ pre- 
venting the tube from opening. The ma- 
terial can be carried in any direction, 
and when it reaches the receiving hopper 
the hose straightens out and the top half 
is lifted off, while the botom half con- 
tinues over another pulley and drops its 
load. 


Diesel Engines 
The diesel engine was represented by 
three companies. One of these showed its 
new “streamlined” crankless opposed-piston 
unit developing 150 hp. at 1,200 r.p.m. 
It has a cover and exterior designed by 
Count Alexis de Sakhnofsky, noted stylist, 


first instance we know of, or artistic 
styling applied to a power plant. Design 
in general is similar to the first unit 


showed two years ago, although a number 
of small modifications have been made. 
Piston rods are now _ ball-and-socket 
jointed at both ends to reduce binding 
and side thrust and other refinements have 
been made to make the engine as acces- 
sible as possible. A piston can now be 
taken out in 15 min. Another company 
showed several engines, the largest an 
88-hp. unit. Engine No. 21,000 was also 
on display—indicating that this builder, 
now largest in the world, is averaging a 
production of almost 1,000 engines a 
month, including a new V-type 160-hp. 
planned particularly for stationary service. 
A third company showed two sizes of its 
engines. This company, a large producer 
of automotive units, has made many sta- 
tionary installations, however, in flour 
and feed mills, sawmils, etc. 


Electrical Equipment 


Electric power exhibits were not as nu- 
merous as in former years, but the use 
of electricity in metering, control and 
other operations was very much in evi- 
dence in a great many exhibits. The out- 
standing piece of electric-power equipment 
in the show was a metal-tank, 300-kw., 
500-volt, mercury-are rectifier with elec- 
trically energized grids for voltage con- 
trol. This rectifier was in operation 
supplying power to a motor-generator set 
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Leeds & Northrup 


and Sterling 
Engine booths, and (below) section of Johns 
conveyor belt 


(top) 


which was tied back into the alternating- 
current power system and arranged so 
that the control of voltage and power flow 
could be demonstrated. 

With a grid-control rectifier the direct- 
current output voltage can be regulated, 
even though the alternating-current anode 
voltage remains constant. Regulation is 
accomplished by controlling the electrical 
potential applied to a grid located just 
below each anode so as to delay the rel- 
ative instant at which each anode is per- 
mitted to ignite. The control of the rec- 
tifier is therefore not continuous, but is 
rather intermittent. During each cycle 
of alternating-current supply, the voltage 
impressed on the direct-current line is too 
high during part of the cycle and too low 
during another part of the cycle, so as to 
average, at the desired value, somewhat on 
the same principle as the voltage of a gen- 
erator is alternately too high and too low 
by a vibrating regulator to obtain an aver- 
age voltage of correct value. 

This method of grid control permits 
the utilization of rectifiers, not only for 
rectifying alternating-current, but also for 


the inversion of direct current to alter- 
nating current, for frequency conversion, 
and for direct-current power transmission. 

Permanent magnets are generally looked 
upon as something out of place for hold- 
ing in heavy alternating-current contac- 
tors, but this is now an accomplished fact 
and a heavy three-pole contactor of this 
type was demonstrated. Alternating-cur- 
rent contactors of this type are similar 
in construction to standard ones, but have 
silver contact tips, a permanent-magnet 
core in the coil, made of an alloy known 
as Alnico, a copper-oxide rectifier, and 
the necessary electrical interlock. The 
contactor is closed by pressing a momen- 
tary-contact pushbutton to energize the 
coil through the rectifier. As soon as 
the contactor pulls in and locks the inter- 
lock on it breaks the circuit and the 
permanent-magnet core of the coil is now 
energized to sufficient strength to hold 
the contactor closed. Hence the magnet 
is held closed without any power on the 
coil. To open the contactor the stop but- 
ton is pressed to energize the coil through 
the rectifier in the opposite direction, thus 
demagnetizing the permanent-magnet core 
and allowing the contactor to drop open. 


Power Transmission 


The wide variety of mechanical power- 
transmission equipment for all manners of 
application emphasized the importance of 
the connection between the power source 
and its load. These devices included flat 
belts, pulleys, shafting, anti-friction bear- 
ings, multiple V-belts for open, quarter- 
turn, reverse and multiple shaft drives; 
silent and roller-chain drives, clutches, 
gears for almost any speed change and 
for most any drive position; and geared 
motors combining a high-speed motor and 
a reduction gear in a single compact unit. 

Variable-speed transmissions were rep- 
resented in five companies’ products. These 
have been developed for a very high de- 
gree of precision of speed control, and 
combine a variable-speed drive and motor 
into a unit as compact as a gear motor. 
One manufacturer demonstrated the ap- 
plication of one type of these units to a 
machine for winding a web off one roll 
onto another. This unit could wind in 
either direction at constant web speed and 
tension, irrespective of the change in roll 
diameter as the winding proceeded. 

In recent years, a new system of group 
drive has been developed and found favor 
for many applications under the name 
“Modern Group Drive.” This system was 
demonstrated by the Power Transmission 
Council in its exhibit. Although belts 
form an important part of this system, 
other equipment, such as chains, gears and 
V-belts and combinations of them are 
also used. 

This system differs from the old in 
many respects. It is intended for com- 
paratively small groups of small and me- 
dium-powered machines. Comparatively 
short, light, high-speed shafting operates 
in anti-friction bearings, supported in im- 
proved hangers on a system of steel chan- 
nels attached to the buildings. This steel 
work not only provides a good support 
for the shafting, but it also permits bear- 
ings to be located at load points along 
the shafting, insuring minimum shaft dis- 
tortion. The shaft can also be kept in 
line conveniently and the anti-friction 
bearings insure high operating efficiency. 
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New Boiler and Operation Discussed 


SESSIONS 


POWER 


A new Steamotive unit boiler described, operation 


at Port Washington reported, cinder catchers 


described and results of condenser tests presented 


Steamotive 


For the past two years it has been ru- 
mored that General Electric and Babcock 
& Wilcox were developing a unit power 
plant of about 1,000 hp. this development 
work was shrouded with great secrecy, 
but the veil has now been lifted to reveal 
the new “Steamotive”’ unit. It was de- 
scribed by E. G. Bailey, A. R. Smith and 
P. S. Dickey. 


The developmental Steamotive unit is 
oil-fired, designed for an output of 21,000 
lb. of steam per hr. at a pressure of 1,500 
Ib., and 900 deg. leaving the superheater. 

No serious defects were encountered in 
any of this equipment. During tests the 
complete unit operated 950 hr., much of 
which time was at continuous maximum 
rating with long periods under extremely 
variable load conditions. Combustion 
rates exceeded 400,000 B.tu. per cu. ft. 
per hr. at peak, and 375,000 under con- 
tinuous load. The unit operated over an 
output range of 10 to 1 under complete 
automatic control. 

The flame and gas pass_ horizontally 
through the completely watercooled fur- 
nace which is approximately 3% ft. wide, 
33 ft. high, and 7% ft. long from the 
burner wall to the boiler-screen tubes. 
The gas then passes up and back with a 
180-deg. turn into the superheater, flowing 
around a separator to the economizer, air 
heater and up to the stack. Air for com- 
bustion leaves the blower at about 60 in. 
water pressure, passing to flues intersect- 
ing the stack and down around the air- 
heater tubes to the oil burner. There is 
no induced-draft fan. 

Feedwater enters the economizer inlet 
header, from which it flows through 29 
horizontal coils to the outlet header. From 
the outlet header the flow is divided into 
five circuits, all five of which form the 
floor, side and roof of the furnace as well 
as two sets of loops forming a boiler 
screen. All steam is generated in these 
five furnace and boiler circuits and enters 
a separator with a surplus of about 400 
lb. of water per hour in each circuit. 
From the separator the dry steam goes 
through the superheater and directly to 
the main turbine. Water from the sep- 
arator is called “spill-over” and passes 
through a heat exchanger to the hotwell, 


where it mixes with condensate and is 
refed to the boiler. 
The superheater occupies only about 


one-third of the available space. Roof, 
rear wall and side walls of the cavity 
in the rear of the superheater are lined 
with closely spaced superheater tubes form- 
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ing a radiant section, the purpose being 
primarily to protect the inner casing 
plates from excessive gas temperature. 
Superheater tubes are KA2S alloy steel 
(18% chromium, 8% nickel), supported 
by alloy-steel rods hung from roof with 
springs to take care of expansion. 


The air heater is made up of 1,515 
tubes 2 ft. 4 in. long. The tube ends 
are welded into steel tube sheets. Gas 


flows inside the tubes and air flows outside. 

Inlet connections from the five furnace 
circuits enter the separating drum _tan- 
gentially, with the ends of the tubes 
flattened. The two steam-outlet connec- 
tions are 180 deg. apart, with their center- 
line 18% in. above the centerline of the 
inlet connection. 

To save space and complexity of con- 
trol and improve efficiency, all boiler 
auxiliaries are driven by a single, rela- 
tively high-speed turbine. Auxiliaries 
which it drives consist of a reciprocating 
feed pump, a blower for furnace com- 
bustion air, and a positive oil pump of 
the positive displacement type. The entire 
set runs at a speed determined by the 
steam output of the boiler, with modi- 
fications to blower output by means of 
dampers, and to fuel-oil output by means 
of a bypass on the fuel-oil pump. 

The combustion-air blower is a_cen- 
trifugal compressor having a maximum 
discharge head of about 60 in. of water. 
The boiler-feed pump is a _ single-acting 
5-cyl. piston pump running at a normal 
speed of about 800 r.p.m. with pressure 
lubrication of the crankshaft pins, con- 
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necting rods and crosshead wrist pins. 

In view of the limited amount of water 
and heat storage in the Steamotive, and 
since all natural circulation is eliminated, 
it is of utmost importance in operating this 
unit that water be fed as nearly possible 
equal to the rate of steam output plus 
“spillover.” The desired rate of water 
flow is established by measured indications 
of total boiler steam flow and separator 
drum level. Spillover water delivered into 
the separating drum is maintained constant 
at all outputs. 

The auxiliary set is designed to pro- 
vide an excess of air and oil at any 
given feed-pump speed, and the auto- 
matic-control equipment is arranged so 


that the necessary throttling of both is 
provided to maintain a constant steam 
pressure at the boiler output. In addi- 


tion, the ratio of fuel and air is closely 
controlled in accordance with metered 
indications of each, to maintain minimum 
allowable excess air required for good 
combustion. 

The oil burner is provided with a pro- 
pane torch with dual spark ignition and 
with photo-electric flame indicator. 
A 3-way valve which shuts off automatic- 
ally oil to the burner and recirculates the 
oil to the suction side of the pump, a 
solenoid valve in the propane line to the 
torch, and the spark igniters for the 
torch are interlocked to perform the fol- 
lowing functions: (1) Upon closure of 
the lighting switch the igniters are ener- 
gized and the propane valve opened, 
lighting the torch. After a short delay 
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the tuel oil control valve is opened to the 
burner, and as soon as ignition of the 
oil fire is established, as indicated by 
the photo-electric flame detector, the pro- 
pane torch and igniters are cut off after 
a short-time delay. (2) Fuel oil is shut 
off in case of high boiler pressure, high 
superheat temperature, high temperature 
at outlet of any furnace circuit, and flame 
failure. (3) The oil burner is automatic- 
ally relighted when boiler pressure is re- 
stored, superheat temperature restored, 
or high temperature in any of the furnace 
circuits is restored to normal. (4) Upon 
loss of flame, the relighting cycle is re- 
peated several times, and if flame cannot 
be established, the unit is shut down, re- 
quiring manual reset. (5) Upon loss of 
feed-pump suction pressure or loss of aux- 
iliary set lubricating oil pressure, the 
oil fire and torch are shut off and the air 
supplied to the governor of the auxili- 
ary-set turbine is likewise cut off, shutting 
down the auxiliary set. 

Although the designed capacity for 
continuous running was for 16,000 Ib. of 
steam per hr., the unit ran 40 continuous 
hours at 21,000 lb., and was tested up to 
22,000 Ib. per hr., which was the limit 
ot the blower for continuous operatior. 
Steam temperature leaving the superheater 
at an output of 16,000 Ib. per hr. is 870 
deg., rising to 910 deg. at 22,000 Ib. per 
hr., and dropping to 770 at 5,000 Ib. per 
hr. Air enters the burner at 450 deg. 
at a rating of 16,000 Ib. per hr., and 500 
deg. at 22,000 lb. per hr. Boiler efficiency 
varied from 75%, based on the high heat 
value, at a rate of 22,000 Ib. per hr., 
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5,000. Ib. 
Efficiencies were 4 to 5% higher than 
those originally anticipated. 

Starting from cold, the boiler steamed at 
reduced pressure within 4 min. and picked 
up to full load with normal pressure and 
temperature after 6 min. more. 
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Discussion 


Potter of Purdue was first to 
B. & W., G. E. and Bailey 


their cooperative accomplish- 


Dean 
congratulate 
Meter on 


ment. Experiments at Purdue, he said, 
convinced him that the automatic control 
will be successful. He wondered why 
the steam temperature was not carried 


above 850 deg. and what was done about 
water treatment. Steamotive, he felt, may 
have a real future for railway motive 
power and for space-limited stationary 
applications. 

Several questions were raised by Prof. 
Christie of Johns Hopkins. How will the 
control system stand rough riding on the 
rails? Does scale form on the tubes? If 
so, how can it be removed? Do the high 
temperatures threaten sagging of super- 
heater roof coils? 


The future of Steamotive tor locomo- 
tive applications was questioned by E. 
S. Dennison. Will not a unit working 


so close to today’s limit of compactness, 
pressure, temperature and control be 
“touchy”? Has a true economic balance 
been struck among boiler efficiency, auxili- 
ary power, condenser pressure, etc. (re- 
membering, for example, that a little loss 
of vacuum will offset a lot of boiler 
efficiency)? Might not lower steam pres- 
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sure and temperature be better economics ? 
How much power do auxiliaries take? 
Why squeeze the steam unit to make 
space for a costly and energy consuming 
electric drive when a geared-turbine drive 
gives full traction and better efficiency 
at lower first cost? 

Comparing Steamotive unfavorably 
with diesel, Mr. Dennison said that diesel 
oil, delivered, costs only 30% more than 
‘Bunker C” and that actual fuel operating 
cost of Steamotive will be 93% higher 
than for a diesel. He admitted that coal 
fuel may change this picture. 

I. E. Moultrop, took the opposite stand, 
referred to Steamotive as an epoch-mak- 
ing advance whose incidental problems 
will surely be solved. Experiences at 
Edgar station had taught him that dire 
predictions often fail to materialize. 

That Steamotive and similar units will 
have a real future for marine drive was 
predicted by W. W. Smith. He compli- 
mented the designers on a successful 800- 
r.p.m. reciprocating feed pump. 

Several speakers had asked about scal- 
ing of the coils. All were therefore in- 
terested in the statement of N. C. Artsay 
that he had operated a straight-tube boiler 
for two years on sea water. The water (plus 
a little oil) was sprayed. High velocity car- 
ried solids through without deposit. 

In his closure, A. R. Smith of G.E. 
said it is not planned to run Steamotive 
on raw water. Only condensate and dis- 
tilled makeup will be used. Operating 
troubles may be expected at the start, but 
they will be overcome. The heat liberation 
of 400,000 B.t.u. per cu.ft. is not high. 
Some day we should easily reach 1,000,000, 
he predicted. Within two months a unit 
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fired by pulverized coal will start up. 
He suggested that the utilities could use 
Steamotive units to supply steam to in- 
dustrial plants and sell them their elec- 
tricity from the transmission lines. 


Experiences at 
Port Washington 


SeL_pom do power engineers have the op- 
portunity to hear a paper that frankly dis- 
cusses the operating troubles encountered 
in starting a new plant. Hence F. L. 
Dornbrook, describing operating  experi- 
ences at Port Washington, WAs., created 
great interest. 

Port Washington is characterized by 
unit design, and contains an 80,000-kw. 
turbine supplied with steam at a pressure 
of 1,230 Ib. and 825 deg. temperature from 
a single 690,000-Ib. per hr. bent-tube boiler. 

The turbine was first cut in on load on 
Oct. 14, 1935, when 6,000 kw. was carried, 
but was shut down after an hour’s opera- 
tion because the governor functioned im 
properly. Oct. 17 and 18 the unit operated 
with a load of 22,000 kw. during two runs 
of 11 and 18 hours. COs in the furnace 
had to be held at 9% to limit reheat tem- 
perature to 825 deg. 

Operation was continued for 4 days 
more, each of 24 hours’ duration, with the 
load varying between 26,000 and 28,000 
kw. CQOz again had to be limited, this time 
to 6% to prevent reheat temperature from 
exceeding 825 deg. On Oct. 25, operation 
was such that for the first time there was 
no foaming of the boiler water. Over the 
following week-end the  pulverized-coal 
burners, which are of the vertical fan-tail 
type, were changed by reducing the tip 
area 50% to throw the flames further 
down into the furnace. On Oct., 31, the 
unit was again run, and in 7-hr. operation 
obtained a load of 46,000 kw. 

A shutdown was then decided upon to 
increase the front wall air port area, reduce 
the reheat surface and substitute waterwall 
surface for it, and complete an appreciable 
amount of construction work. This work 
was completed Nov. 21 and the unit was 
brought up to a load of 60,000 kw. and con- 
tinued in operation for nearly four consecu- 
tive months with varying loads. System 
load did not permit loading the unit to 
capacity until February, when 82,000 kw. 
were carried. No unexpected difficulties 
were experienced. 

A table in the report summarizes 
monthly averages that were assembled 
every day to aid in economical operation of 
the plant. These data show that 10,900 
B.t.u. per net kw-hr. is about the ultimate 
economy level for this plant. (This is the 
lowest heat consumption rate of any power 
plant operating on the steam cycle— 
Editor.) Over-all turbine efficiency ratio, 
including generator losses, is about 84%. 
Boiler efficiency, though helped by rather 
low excess air, has been handicapped by 
air-heater clogging, reasons for which have 
not been definitely determined. Carbon 
losses are not particularly low. Peak 
hoiler-feed-pump efficiency is 70%. 

During April and May, load conditions 
made necessary 30-hr. week-end shutdown. 
Two hours previous to shutdown, the 
steam temperatures were slowly decreased 
100 deg. by stopping end burners and in- 
creasing excess air. Resulting slight steam 
leakage through the leak-off steam-pipe 
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Heat-rate performance at Port Washington 
joints caused discontinuance of this practice, 
after which no effort was made to lower 
the temperature before stopping. 

In starting up, the unit is usually syn- 
chronized within 45 min. after warming is 
commenced. Throttle and reheat tempera- 
tures are increased as nearly as practicable 
100 deg. per hr. when starting. 

To overcome the initial difficulty en 
countered in holding reheat temperature 
down, a total of 12% of the original re 
heater surface was removed and replaced 
by waterwall surface for which provision 


had been in the original design. At the 
same time the front-wall air port area 
was increased two-thirds to give better 
flame distribution, 

Corrugated Monel-metal hand hole 


plate gaskets were found positively un 
suited for 825 deg. service. They cracked 
at stress points, and some blew out after 
4.000 hr. of service. Mild-steel gaskets 
were used in their place. Material con- 
sisting essentially of 70% copper and 30% 
nickel had been used as gasket material 
between phonographic faces. Creep of the 
gasket metal in to the serrations caused 
loosening of the bolts and ultimate leak- 
ing of the joint. 

Large furnace volume and heating sur- 
face on all sides has resulted in relatively 
low furnace temperatures and prevented 
accumulation of troublesome ash deposits. 
The first row of boiler tubes has never 
been lanced. 

Water level in the boiler is regulated 
manually with the aid of a steam-flow 
water-flow meter. Feedwater — control 
valves are motor operated from pushbut- 
tons on the boiler-operating board. 

The feed water system is simple in spite 
of five stages of feed heating. In place 
of the two and sometimes three stages of 
pumping, that have been used in plants of 
this type, a single-stage of pumping feeds 
the boiler directly. A “two condenser” 
water rate of 5.5 lb. per kw.hr. empha- 
sizes the gains made possible through feed 
water heating. 


Discussion 
The excellent performance at Port 
Washington, A. G. Christie said, was 


due to the attention and care given to the 
design of detail. He called attention to 
the absence of economizer and to the use 
of five points of feedwater heating, which 
is more than used by any other plant 
either here or abroad. Best British sta- 
tion (Battersea) has a thermal efficiency 
of slightly over 29%, which P. W. Thomp- 
son pointed out is based on energy gen- 
erated and includes auxiliary use.  H. 
Dahlstrand felt that absence of turbine 


the 
pressure 


difficulties 
markably 
temperature. 

H. G. Thielscher reported that in 1934, 
Buzzard Point had produced a_ kilowatt 
hour for 12,728 B.t.u. with 84.6% boilet 
efficiency, and in 1935 this dropped to 
12.405 Btu. per kw.-hr. The plant op- 
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the same temperature as Port Washing- 
ton, Monel-metal gaskets were giving 
satisfactory service. Trouble been 


experienced with the gasket joint in the 
steam chest, distortion of soot-blower 
ments and errosion of waterwall 
ing blocks at the slag line. 
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Condenser Test Determines 
Condensate Superheating 


Basep on data collected during nearly one 
year of testing, on one of the new 
50,000-kw. condensers at the Delray No. 3 
power-house of Detroit Edison Co., G. H. 
Van Hengel presented an analysis ot 
undercooling and superheating — of 
densate, of heat transfer in the condenser, 
and developed a method of representing the 
all-year-round performance of a condenser 
by a single curve. During the test work, 
a total of 87 runs were made. 

Undercooling or  superheating of the 
condensate is understood as the temperature 
difference between the steam entering the 
condenser at its neck and the condensate in 
the hotwell. In customary practice the 
temperature of the steam at the condenser 
neck is taken as saturation temperature 
corresponding to the absolute pressure at 
the condenser wall. When this steam tem 
perature, minus the condensate temperature, 
is positive, there 1s undercooling, and when 
negative, superheating. The test results 
on this condenser disclosed superheating of 
over 6 deg. during winter operation. 

The author pointed out the great varia- 
tion in temperatures measured at the con 
denser neck, and also to the fact that pres- 
sures measured at the condenser wall are 
not true static pressures, but include some 
velocity head. 

In view of this, the author stated it is not 
surprising that the measurement of the 
superheat of the condensate has been a 
doubtful one, that the test data proved that 
if it is referred to the static pressure taken 
at the condenser neck it can really exist, 
and that it increases with the velocity head 
of the steam at the condenser neck. The 
author suggested that in considering con- 
densate undercooling or superheating, hot- 
well temperature should be referred to the 
total pressure at some initial point, and that 
in this way temperature recoverable from 
the steam velocity is not neglected. 

The heat-transfer coefficient can be re- 
placed by resistivity to heat flow, which 
is simpler to calculate and more accu- 
rately measured. The inlet resistivity 
is the ratio of the temperature difference 
of the condensate and inlet water to the 
internal heat loading (heat loading is 
defined as the heat transferred at the inside 
surface of the tube per unit area and time). 
This inlet resistivity, plotted as a function 
of the Reynolds number based on the 
water-inlet temperature, gives a good curve 
to establish all-year-round performance of 
a condenser. This curve for the Delray 
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condenser is shown in the _ illustration. 

R. A. Bolin expressed the belief that 
because of common usage, heat-transfer 
coefficients would have been easier to 
understand than resistivity as used in 
the paper. Likewise, use of external sur- 
face instead of internal surface in ex- 
pressing heat transfer would cause less 
confusion. The proposed performance 
curves of inlet-temperature difference 
plotted against Reynolds number were of 
no use to the designer and offers no ad- 
vantage as a method of expressing con- 
denser guarantees. G. C. Eaton uses 
curves similar to those shown by the au- 
thor, in which initial temperature differ- 
ence is plotted against internal heat load- 
ing to establish performance. He felt 
the author should not have neglected 
condenser dirtiness. K. F. Weckes ques- 
tioned accuracy of the thermocouple and 
glass thermometer temperature reading to 
the degree reported. D. W. W. Morgan 
recalled tests of other condensers where 
superheating of condensate had been en- 
countered and cautioned against efforts 
to secure condensate superheating at the 
expense of condenser performance with 
respect to vacuum produced. 

In closing, Mr. Van Hengel pointed 
out that the proposed performance curve 
was intended for use by the operator and 
not the designer. Internal surface was 
used because it is theoretically more cor- 
rect. He said he was not satisfied with 
the accuracy of the pressure and tempera- 
ture measurements at the condenser neck 
and that data are needed on effect of veloc- 
ity on temperature measurement. 


Data for the Design of 
Steam-Generating Units 


Procress in the development of steam- 
generating units must be made step by 
step, operating experience of one design 
leading to the development of the next. 
It is obvious that if there is to be progress, 
ventures must be made into new territories. 
The hazards of failures of such ven- 
tures can be greatly reduced by careful 
deductions from known facts and extra- 
polation of actual operating data. B. J. 
Cross, in “Collection and Evaluation of 
Data for the Design of Steam-Generating 
Units,” indicates some of the difficulties 
and the care necessary in making field 
measurements to obtain useful operating 
data. 

The problem of design in the steam- 
generating unit begins with the furnace. 
In units of recent design, 40 to 50% of 
the available heat in the fuel is absorbed 
in the furnace. From a consideration of 
combustion only, the rating or duty of a 
furnace is expressed by the heat liberated 
per cubic foot of combustion space. Con- 
sidered as a heat-absorbing unit, the rat- 
ing of a furnace is the heat liberated per 
square foot of radiant heat-absorbing sur- 
face. 

Transfer of heat in the furnace is princi- 
pally by radiation and takes place accord- 
ing to the Stephan-Boltzmann law, in- 
volving the difference in the fourth power 
of the absolute temperatures of the radi- 
ating surfaces. In discussing the applica- 
tions of this law, it is pointed out that the 
furnace temperature to be used is the 
average corresponding to the average rate 
of heat absorption, and that this tempera- 
ture does not exist as such. 

Measurement of outlet-furnace tempera- 
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ture, because of the adjacent cooler sur- 
iaces, is liable to radiation error. Theo- 
retically, with any instrument having a 
mass exposed to the gas, the true tem- 
perature will never be indicated. Be- 
cause of the small mass possible, the 
thermocouple is well adapted to the meas- 
urement of furnace temperatures. For the 
furnace-outlet temperature thermocouples 
of platinum and platinum alloy are neces- 
sary, preferably in water-cooled mountings. 
With such couples, wire diameters as low 
as 0.005 in. may be used. One difficulty ex- 
perienced with thermocouples is due to 
slag building up on the wire and increasing 
the effective diameter. False reading re- 
sults because of the shielding effect and 
increased radiation. 

The paper further discusses the heat 
transferred by convention in the boiler 
proper, the superheater, the economizer 
and the air preheater. 


Discussion 


Dean R. L. Spencer recounted the dif- 
ficulties he had had in measuring gas tem- 
perature in boiler passes due to radiation 
to the boiler tubes. He indicated that he 
had made measurements with thermo- 
couples of several different diameters, and 
that these different size thermocouples gave 
different temperatures. By plotting a 
curve through these temperatures and ex- 
tending the curve to zero diameter thermo- 
couple, he obtained what he believed was 
a true temperature. 


Cinder Catchers 


THE Fuel Panel Discussion Tuesday after- 
noon included a number of topics related 
to cinder catchers and dust collectors. 

C. W. Hedberg explained that the Cottrell 
precipitator is now placed between the pre- 
heater and the induced-draft fans, thus 
reducing fan erosion and permitting the 
precipitator to be wholly within the build- 
ing. Efficiencies run 90 to 95%, with 
maintenance costs under a cent per ton of 
coal burned. Mr. Derry said that the 
Sturtevant cinder-vane fan, which utilizes 
changes in flow to separate dust, was first 
installed at 59th Street Station in 1918. 
Draft loss is small and only minor modi- 
fications of blades are required and ef- 
ficiency is reduced less than 5%, but blade 
abrasion is rapid, blade strength is low, 
and dust-separating efficiency is low in 
small sizes. There is also some clogging 
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60,000 skimmer and the multi- 
cyclone. The first is a 
three part unit with 
a concentrator, skimmer 
and precipitator. If single circulation is 
used, efficiencies are in the order of 72%; 
with recirculation they rise to around 88. 
The multi-cyclone uses a number of small 
high-efficiency cyclones operating at high 
velocity for maximum efficiency. Control 
is either by cutting out a group of cy- 
clones or by dampering to the periphery. 

J. R. King of Detroit Edison dealt with 
that difficult problem—what to do with 
fly-ash after it is taken out of flue gas. 
At Trenton Channel, 500 tons of fly-ash 
must be disposed of each week. Experi- 
ments have led to development of two 
apparently possible methods of use, as a 
base for concrete, or for building blocks. 
This at least pays the expense of hauling. 

The Hell Gate washers, explained J. J. 
Grob, have water sprays just ahead of the 
point at which flue gas is made to change 
direction. Tide water is sprayed against 
the dust-laden gas in a lead-lined cham- 
ber, then the moisture is removed by a 
corrugated-plate eliminator. Three units 
are in successful operation. 

The 6-year-old Pease Anthony installa- 
tion at Kneeland St. heating plant is work- 
ing out very well, according to Max Engle. 
Elimination is highly satisfactory, even in 
this commercial district. All plant waste 
water, from sootblowing, etc., included, is 
recirculated through the washer as make- 
up. Acid-brick linings have worked out as 


best, with volcanic lava nozzles. Nozzles 
last three to four years. 
Stanley Brown posed an_ interesting 


question: Is it better to take out the 
largest possible quantity of dust particles 
of nuisance size, or is it better to take out 
all particles in smaller quantity? Efficiency 
in the second case may be higher, but 
actual results are better in the first. 

Ollison Craig explained that extruded 
carbon plates are now being used in the 
Riley washer with a chemical stoneware 
brick sides set in acid-proof cement. Noth- 
ing else was able to resist the combination 
of acids encountered in washing. At 
normal capacity, this unit now uses about 
23 gal. of water per 1,000 cu.ft. of gas. 


Interpretations of Creep 


THE creep of metals (that is the rate of 
change of deformation) has long been 
known to occur, but accurate data on its 
extent have not been available, in fact can- 
not be obtained except by long-time studies. 
With increasingly high pressures and tem- 


POWER —Mid-December, 1936 


| 


peratures, and consequent closer clearances, 
particularly between rotating and stationary 
parts of steam turbines, however, now make 
creep a major factor in design. 

Intensive study of the phenomenon has 
resulted in sufficient data so that reliable 
conclusions can now be drawn. C. Richard 
Soderberg, in “The Interpretation of Creep 
Tests for Machine Design,” presented a 
new method of interpreting creep-test data, 
utilizing a logical theory of plastic flow in 
poly-crystalline materials to which empi- 
rical results from actual tests can be ap- 
plied. Strain hardening does not ap- 
pear to be as important a factor in creep 
as it was once considered, other factors 
having more to do with it, and thus requir- 
ing a new interpretation of test results. 

Tests show that as stress is increased by 
arithmetical increments, creep for a given 
time and temperature is increased by 
geometrical increments. For example, at 
850 deg. F., an increase of 2,500 lb. per 
sq.in. will, for any given time, approxi- 
mately double the creep in 0.35 C cast steel. 
The corresponding figure for cast carbon 
molybdenum steel and forged 13% chrom- 
ium steel is about 5,400 lb. per sq.in. 

As temperature is increased by arithmeti- 
cal increments, creep for any given time 
and stress is increased by geometrical in- 
crements. For example, at high tempera- 
tures, an increase of 12 deg. F. for a given 


time and stress will approximately double 
the creep in 0.35 C cast steel. For cast 
carbon-molybdenum steel the figure is 22 
deg., for low-carbon chromium steel it is 
48 deg. 


Creep Curve and Stability 


S. H. Weaver, in “The Creep Curve and 
Stability of Steels at Constant Stress and 
Temperature,’ pointed out that the creep 
rate for steels at constant stress and ele- 
vated temperature is composed of (1) the 
strain hardening with a rate which varies 
inversely with time, and (2) an asymptotic 
constant creep rate. Their sum gives the 
creep rate at any time as well as the 
formula for the creep-extension curve. For 
steels with a physical or structural change 
during creep, a third quantity must be 
added to the creep-extension formula, the 
test value of the quantity indicating the 
degree of instability of the test metal. 

To illustrate four of the principal types 
of instability, Mr. Weaver presented four 
sets of long-time creep tests extending from 
5,500 hr. to 5 yr., showing changes due to 
carbide spheroidization, ferritic banding, 
dendrites, and alloy segregations. 


Discussion 


Mr. Soderberg, discussing Mr. Weav- 
er’s paper (which was presented first), 


commented upon the unusually long test 
data available as of much more value than 
the usual short-time data upon which long- 
time conclusions must be based. Mr. 
Cantor showed if the log of the strain 
is plotted against the log of time, three 
types of plot are obtained, a concave 
(showing softening), a straight line, and 
a convex (showing hardening). Prof. 
Marra of Rutgers pointed out the corre- 
lation between Mr. Soderberg’s and the 
Bailey and St. Venant’s theories, showing 
that the Soderberg theory is easier to use 
although test data backing it are not so 
complete. Mr. Nadai brought out that ma- 
terial changes may occur as a result of 
time alone, without change in stress or 
temperature. Mr. Karelitz explained that 
creep-test data cannot be applied directly 
to practice in many cases because they 
hold stress constant, while it varies in such 
cases as pipelines. Mr. Stern found that 
creep is a straight line in aluminum, if 
initial deformation is disregarded. 

The Subcommittee on the Effect of Tem- 
perature on Metals presented a progress 
report as a series of discussions on both 
short-time impact and long-time creep 
tests on various materials, particularly 
the standard 0.35 C test steel. One re- 
port from seven laboratories showed the 
deformation rate at 1200 deg. continually 
increasing. 


Torbine Resulation 


Application of supervisory instruments described. Governing 
turbines discussed, turbine history related 


superposition 


Turbine Supervisory 
Instruments 


Two papers described turbine supervisory 
instruments and discussed information ob- 
tained from the records made by their 
application to large and small turbines. 
The instruments discussed were eccentricity 
meters (which indicate and record the 
shaft eccentricity), instruments for indi- 
cating and recording the magnitude of 
vibration at the turbine bearing pedestals, 
instruments for recording axial expansion 
of the turbine cylinder, and instruments for 
detecting and amplifying noise made by the 
blading and glands of the turbine. J. L. 
Roberts and C. D. Greentree described 
instruments of this type developed by Gen- 
eral Electric Co. and applied to the 
160,000-kw. unit at Hudson Ave. H. Steen- 
Johnsen discussed instruments for the same 
purpose developed by Westinghouse Elec- 
tric & Mfg. Co. and applied to the 
165,000-kw. turbine at Richmond. 

“ Roberts and Greentree show charts taken 
by these instruments during the starting-up 
period of the Hudson Ave. turbine. Dur- 
ing turning-gear operation, the record 
shows relatively small eccentricities that 
vary from 0.005 to 0.007 in. During the 
period the turbine is being brought up to 
speed, the record shows eccentricities to 
have increased slightly to 0.008 in. 

The final phase of an operation is load- 
ing the turbine. On this particular turbine 
the increasing load almost invariably caused 
the shaft eccentricity first to decrease to 
zero, then to increase to a value roughly 
proportional to the rate of load increase. 
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When the load is held relatively constant 
the curvature works out of the shaft as the 
forces and temperature become relatively 
constant. 

One of the most startling observations 
appearing on these and similar records is 
that bearing-vibration amplitude does not 
respond, except in a very minor degree, to 
a large increase in eccentricity in the shaft. 
It appears as though the rotor acted like 
a free-floating body with little or no reac- 
tion on its points of support. 

Duration of turning-gear operation and 
the amount of eccentricity when the 
turbine is first rolled by steam has a de- 
cided effect on the subsequent values of 
eccentricity. The longer the turning-gear 
period, the smaller the eccentricity at the 
end of this period, and in consequence the 
less the eccentricity during the coming-up- 
to-speed period. 

Records from these instruments during 
special loading sequence on the turbine 
led to the conclusion that the low-pressure 
outboard bearing was low. When the tur- 
bine was subsequently taken down for 
overhauling, it was found that this bearing 
had settled 0.021 in. 

In discussing the application and records 
made by the supervising instrument applied 
to the 165,000-kw. turbine at Richmond 
Station, Mr. Steen-Johnsen observed that 
when the turbine was put in service it was 
found that with a turning device on the 
machine there was no great need for an 
eccentricity meter. The spindle was gen- 
erally straight enough so as not to require 
any further attention. 

The eccentricity instrument, however, 


brought out some very interesting points. 
The spindle moved around in the bearing 
considerably more than anticipated. As 
the speed was increased from slow rolling 
there was a uniform movement of the rotor 
shaft toward the left-hand side of the 
machine. When the oil temperature came 
up, there was a tendency for the spindle 
to move backward toward the center, and 
as load was applied the movement toward 
the center continued. The journal, how- 
ever, never returned to the standstill posi- 
tion. 

The vibration recorder has been of real 
value and little trouble has been experi- 
enced with it. It has been most useful in 
bringing the machine through critical speed 
with a minimum of vibration. 

Information given by the expansion meter 
has proved of great assistance during 
starting period, in that it shows accurately 
whether or not the cylinder parts are ex- 
panding normally and gives warning that 
the sliding joint is not functioning properly. 
The instrument readily shows the differ- 
ence between greasing the pedestal and 
letting it run dry. 


Discussion 


C. R. Soderberg expressed the opinion 
that supervisory instruments can only be 
justified for large turbines. There use 
so far has demonstrated their value to 
designers and information has been ob- 
tained that otherwise would not have 
been discovered. They have shown clearly 
the importance of the turning gear. J. 
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NX. Landis indicated that development of 


these instruments had been started by 
G. L. Knight and that it had taken longer 
than anticipated. The instruments at Hud- 
son Ave. have only recently been ac- 
cepted. The eccentricity meter is doing 
its work well, although its principal 
value is for the designer. The vibration 
recorder and expansion meter are very 


instruments. C. 
out that expansion is 
not always even and that therefore two 
expansion meters measuring both axial 
and transverse movements may be re- 
quired. He asked whether use of Mag- 
naflux in turbine inspections would inter- 
fere with operation of the eccentricity 
recorder. 


useful operating 
Rathbone pointed 


In closing, J. L. Roberts said testing 
with Magnaflux would not interfere with 


the eccentricity recorder. Eccentricity re- 
corders have been furnished for turbines 
as small as 10,000 kw. One company has 
requested an alarm be incorporated in the 


supervisory instruments and they are now 
building one. 

Superposed Turbine 

Regulation Problems 

superposed back-pressure turbine 
presents problems of control which are 
more difficult than those encountered for 


condenser turbines. Heat drops are usually 
low, leading to enormous steam flows even 
for moderate capacity. Since there is no 
limitation imposed in connection with ex- 
haust area, 3,600 r.p.m. turbines can be 
used up to the limit of the generator 
capacity. This speed leads to abnormally 
low spindle inertia as compared to con- 
densing turbines. A. F. Schwendner and 
A. A. Luoma discussed problems of con- 
trolling superposed turbines of this type. 

With the turbine on the line carrying the 
load, changes in steam flow will depend on 
exhaust steam demand and the type of 
regulation required by the particular power 
plant. When the superposed turbine is 
run as an individual unit exhausting to the 
low-pressure boiler header the steam flow, 
and consequent load carried by the super- 
posed turbine, is determined by the 
power-plant load and steam demand, and 
is controlled by the governor speed changer. 
In another case, only the superposed 
turbine supplies steam to one or several 
low-pressure turbines. In this case the 
governor will have to respond to varying 
flow demand of the low-pressure unit and 
keep the pressure in the low-pressure 
header within close limits. Load on the 
superposed turbine will be determined by 
the steam demand of the low-pressure unit 
and will be controlled by a steam governor, 
which will also respond to exhaust-pres- 
sure changes. Finally, there is the com- 
bination where the superposed turbine is 
electrically tied to one or more low-pres- 
sure turbines, which combination will have 
the governing characteristics of a condens- 
ing unit, and is not considered in this paper. 

The remainder of the paper was divided 
into two general parts, one describing the 
hydraulic governing system on Westing- 
house superposed turbines, and the other 
devoted to a theoretical analysis, first of 
synchronizing stability, and, second,  sta- 
bility on the line with an exhaust-pressure 
regulator in action. 


Discussion 
C. R. Soderberg pointed out that the 
standard 1,800-r.p.m. turbine accelerates 
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at the rate of 150 to 200 r.p.m. per sec. 
when full load is dumped, and that in 
comparison the 3,000-r.p.m. modern super- 
position turbine accelerates 765 r.p.m. per 
sec. This imposes a more difficult duty 
on the governor to hold speed within 
the 10¢¢ limit at which the overspeed trips 
are set. T. C. Rathbone asked whether 
modern superposition turbines would re- 
quire further consideration of the inertia 
governor. 

In closing, the author said that if flow 
is not too great, modern 3,600-r.p.m. tur- 
bines have a speed rise of 85 to 9% 
To take care of the condition that may 
arise when flows become too great, an 
electrical device that uses rate of load 
reduction as a means of governing is 
being developed. 


Undercooling 
In Nozzles 


In 1933 J. I. Yellott reported the results 
of researches made to investigate drop size 
in supersaturation by studying the flow of 
low-pressure steam through nozzles similar 
to those used in turbines. Using much of 
Yellott’s equipment, J. T. Rettaliata has 
extended this work for the purpose of 
ascertaining whether drops could be made 
to grow in a specially designed nozzle, to 


determine accurately whether initial con- 
densation was actually occurring in a 


nozzle at the point where the eye detected 
it, and to investigate the influence of wall 
roughness on flow of steam in nozzles. 
The results of this work he reported in, 
“Undercooling in Steam Nozzles.” 

It was found that roughness of the nozzle 


55 
50 
ae \ C Theoretica/ Expansion Curve 
A \ A Actual Expansion Curve under Designed 
Conditions 
40 
” 
2 
c 
— 
BN 
c 
a 
a 
$25 
” 
a 
20 
iS 
5 i 
7 6 5 4 3 2 o 
Scale Reading, In 
10 
Special nozzle that caused 8 
growth of drop size 6 
4 
3 
° 
x 2 
. c 1 
Effect of radial clearance On 
on the leakage of super- 3 
heated steam through a “rip 
valve-stem bushing if 
0.4 
8 0.3 
0.2 
oO. 
02 06 


caused a retardation of steam flow and 
causes the Wilson line to occur at the 3.2% 
moisture line on the Mollier diagram in- 
stead of at the 3.7% moisture line, as was 
found for a nozzle with a smooth wall. In 
a specially designed nozzle with a long 
expansion throat, drop growth was accom- 
plished as evidenced by the complete visible 
spectrum which resulted from the scatter- 
ing of light by the expanding steam in this 
nozzle. These results show the desirability 
of eliminating, in actual turbine design, 
any long parallel-sided passages that would 
give the droplets time to grow and so cause 
more rapid deterioration of the low-pres- 
sure turbine blading. Photographs of the 
condensation region showed that condensa- 
tion is not occurring at any point previous 
to where the eye sees it. 


Discussion 

J. Yellot said he had found an error 
in his previous work due to the location 
of pressure connection with respect to 
location of thermometer reading. He 
showed a curve with corrected value in- 
dicating the Wilson line to be a zone 
between the 4 and 4.5% moisture lines. 
C. H. Coogan reported he had found the 
Wilson line at the 4.3% moisture line 
during work on steam-jet air ejectors. 
He found the nozzle contour has very 
important effect on condensation time. A. 
Egli said that the turbine designer needed 
information on drop size and how it is 


related to variables and how it varies 
along length of nozzle. J. H. Keenan 
suggested that too much stress should 
not be placed on the time factor in 


growth of drop and consider more closely 
what it is that starts condensation. 


In closing, Rettaliata said drop size 


can be determined but this would require 


complete redesign of apparatus. 


Leakage Through 
Narrow Channels 


FLow through narrow channels is encount- 
ered whenever there is leakage. Examples 
are flow through valve steam packings, 
ring glands of rotating shafts, clearance 
space between plunger and cylinder, ete. 
An investigation of flow of this character 
was undertaken by Adolf Egli and the re- 
sults reported in a paper presented by title 
only. The tests were made to determine 
the flow through the narrow’ annulus 
formed by a stem and bushing using both 
steam and air. The figure shows flow for 
a 2-in. diam., 5-in. long bushing with va- 
rious clearances with steam at 400 lb. pres- 
sure and 650 deg. F. Up to point C the 
flow is laminar and beyond this it is turbu- 
lent. Leakage is very effectively reduced 
if the clearance can be decreased below 
this critical point. 
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More Researeh on 


EMBRITTLEMENT 


SOME YEARS the annual 
meetings of the A.S.M.E. have fea- 
tured the sessions of the “Joint Research 
Committee on Boiler Feed Water Studies.” 
Papers presented, while often quite tech- 
nical in character, have dealt with prob- 
lems of great ultimate importance to 


power engineers. Chief of these is the 
problem of “embrittlement.” 

Progress Report 

GREAT interest was shown in the prog- 
ress report, presented by A. A. Berk 


and W. C. Schroeder, on an investigation 
being carried out in New Brunswick, N. J., 
at the Non-Metallic Minerals Experiment 
Station of the Bureau of Mines. C. H. 
Fellows, chairman of the meeting, stressed 
the importance of the New Brunswick in- 
vestigations. Their object, he said, is 
not to find an immediate practical cure 
for embrittlement, but rather to lay a 
solid foundation of fact, upon which fu- 
ture practical progress may be based. 

Dr. Schroeder said that iron, exposed 
to water substantially free from dissolved 
oxygen, produces hydrogen and iron ox- 
ide (Fe,O,). However, this reaction does 
not continue indefinitely when iron is 
placed in pure water, because the iron 
oxide forms a protective film. This film, 
Dr. Schroeder pointed out, is more soluble 
in concentrated sodium-hydroxide solu- 
tions than in water alone. It might 
therefore be expected that such solutions 
would permit the disintegration of the iron 
to continue. 

To test this assumption, screened saw 
cuttings of iron were loaded in a bomb 
and there kept in motion for 16 hours 
in a solution of caustic soda at 250 deg. 
C. After cooling, the bomb pressure was 
determined as a measure of the amount 
of hydrogen produced, and hence of the 
amount of iron reduced to iron oxide. 
It was found that the hydrogen produced 
increased with the caustic concentration 
until (at 50 grams of sodium hydroxide 
per 100 grams of water) practically all 
of the fine iron cuttings (between 150 
and 200 mesh) were converted to oxide. 

Since low concentrations of sodium 
silicate had been found to play an im- 
portant part in the experimental produc- 
tion of embrittlement, tests were made on 
the effect of adding sodium, silicate to 
the sodium-hydroxide solution. Small 
additions of silicate increased the hydro- 
gen, but at a certain silicate concentra- 
tion the amount of hydrogen produced 
dropped to about one-third that produced 
with the pure caustic solution. 

Neither space nor the general charac- 


ter of this summary permits outlining 
the further experiments. However, a 
summary of some of the conclusions 


reached by Messrs. 
should be of interest. 

The amount of hydrogen released by 
a pure solution of sodium hydroxide in- 
creased with the hydroxide concentration. 
The addition of small amounts of sodium 
silicate to a fixed solution of sodium hy- 


3erk and Schroeder 
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droxide first causes a sharp rise, and 
then, with further additions, a very large 
drop. 

From the data now available it is pos- 
sible to suggest a number of mechanisms 
by which sodium hydroxide and sodium 
silicate may enter into the embrittlement 
reaction. One is that the sodium silicate 
may cover certain areas and cause elec- 
trolytic corrosion of the uncovered areas. 
There is a definite tendency to attack the 
grain boundaries, indicating that these are 
the exposed or uncovered areas. It 


was 
not the author’s purpose to attempt the 
formulation of complete mechanism for 


embrittlement at the present time. 

After Dr. Schroeder’s presentation of 
the paper, Dr. Berk told of another 
phase of the experimental work. A crack 
developed in one of the bombs used for 
testing tensile specimens. The crack 


ran 
up to the solution level. Stresses were 
low, not over 5,000 Ib. per sq.in. The 


main crack was about 0.001 in. in width. 
Dr. Berk concluded that solutions do 
cause inter-crystalline corrosion, but that 
other factors also may operate. He felt 
that stress has little to do with this so- 
called embrittlement. 


Discussion 
Dr. Schroeder’s experiments confirmed 
certain experiments made by the New 
York Steam Co. Relatively pure iron, 


put in contact with relatively pure water, 
developed films containing iron and silica. 


The silica presumably came from the 
glass vessel in which the experiments 


were conducted. 

Dr. Schroeder explained that “embrittle- 
ment” is a somewhat misleading term for 
the phenomenon of inter-crystalline 
cracking. He felt that hydrogen is not 
a major factor in this cracking. 

Dr. Partridge noted that we have al- 
ways assumed a heavy concentration of 
caustic in boiler seams, and suggested 
that “embrittlement” might not actually 
require a high concentration. 


Sodium Sulphite 


THE program called for the presentation 
of a paper, by Prof. F. G. Straub, on 
the ‘Reactions of Sodium Sulphite Under 
3oiler Operating Conditions.” Dr. Fel- 
lows explained that this paper had been 
withdrawn, but that the results of the sul- 
phite investigation will be made available 
later. 


Metals Fight Corrosion 


A Feature of the A.S.M.E. meeting 
was a symposium on corrosion-resistant 
metals. Five papers were presented. 

It seems unlikely, explained Mr. Speller, 
introducing the symposium, that we shall 
find one metal or one general remedy for 
all kinds of corrosion. For such service, 
the engineer must select the metal that will 
do the job at the lowest u/timate cost (not 
first cost). 


Stainless Steel 


DISCUSSING cCorrosion-resistant steels and 
irons, J. H. Critchett emphasized that all 
stainless steels depend upon chromium for 
their major resistance properties. Chrom- 
ium steels are resistant only where oxygen 
is available to produce and maintain a 
film of chromium oxide, and where this 
film is not removed by chemical solution 
or by a combination of abrasion and 
corrosion. The chemical resistance of 
chromium (“‘stainless”) steels increases 
with chromium content, but not in simple 
proportion. Thus 12% chromium alloy is 
markedly superior to 11%, and 25% to 
22%. 
Such elements as molybdenum, tungsten 
and vanadium are used particularly to 
increase the mechanical properties, more 
especially strength at high temperature. 
Copper is widely used to tone up corro- 
sion resistance, particularly against  car- 
bonic acid and other weak organic acids. 
Steels containing 18% chromium = and 
8°¢ nickel are the most popular of all 
the stainless varieties, said Mr. Critchett. 
Thev combine great general corrosion re- 
sistance and remarkable physical prop- 
erties, are readily rolled, fabricated and 
welded. Ductility is very high. They 
are resistant to practically all the media 
to which straight 18% chromium. steels 
are resistant, and, in addition, show excel- 
lent resistance to many corrosive solutions. 


Zine 
DiscussInG zinc in the chemical indus- 
tries, E. A. Anderson, of New Jersey 


Zine Co., mentioned the use of zinc plates 
in marine boilers as protection. The pro- 
tection, he said, is not due to electrolytic 
action, but to the fact that zinc uses up 
the oxygen present in the water. 


Aluminum 


ALUMINUM alloys, it was pointed out by 
EK. H. Dix and R. B. Mears, are corro- 
sion-resistant under some conditions, but 
not all. The resistance to corrosion comes 
mainly from the film of aluminum oxide. 


This film is generally self-repairing if 
sufficient oxygen is present. Ammonia 
solutions, if free of heavy metals and 


chlorides, do not seriously attack alumi- 
num, so that it has been successfully em- 
ployed in condensers for ammonia water 
mixtures and in refrigerating systems us- 
ing ammonia. Aluminum is inert toward 
most anhydrous gases. Its use in refrig- 
erating units employing  sulphur-dioxide 
or ammonia kas been approved by the 
Underwriters Laboratories. 


Copper, Brass, Bronze 


Mucu information on the applications of 
copper and copper-base alloys con- 
tained in the paper by R. L. Wilkins. The 
bulk of copper used in the U. S., he said, 
is electrolytic. Phosphor deoxidized cop- 
pers are easier to weld than electrolytic 
coppers. However, an oxygen-free cop- 
per now on the market has the weldability 
of phorphorus deoxidized coppers and the 
high electrical conductivity of electrolytic 
copper. 

In general, it can be stated that copper 
withstands atmospheric corrosion and sea- 
water corrosion, as well as any commer- 
cially available metal. However, am- 
monia, carbon dioxide and certain other 
substances, in the presence of moisture 
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and in relatively low concentration, will 
corrode copper actively. 

Brasses are used in applications where 
the higher strength or lower cost is ob- 
tainable without sacrificing properties 
essential to the job. Commercial brasses 
range from 95% copper and 5% zinc 
to 559% copper and 45% zinc. There are 
hundreds of varieties. Seventy per cent 
copper gives maximum ductility, while 60 
to 039% copper gives maximum strength. 
Lead is frequently added to increase ma- 
chineability. Additions of tin and alumi- 
num have little effect on physical prop- 
erties but increase resistance to certain 
kinds of corrosion. 

Under special conditions, certain brass 
compositions are more resistant than cop- 
per. An example is Admiralty metal ex- 
posed to the combined action of sea water 
and oxygen. Brasses containing less than 
85% copper, when exposed to acid water, 
frequently fail by “dezincification,” char- 
acterized by spongy areas of copper. If 
the copper content is high enough, de- 
zincification will generally be avoided. 

It must also be remembered that there 
are many varieties of brass, each with 
special charactersitics. Under given con- 
ditions one may fail, and another succeed. 
There are also many copper-base alloys 
containing no zinc—principally copper- 
silicon alloys, tin bronzes, aluminum 
bronzes, cupro nickels, and nickel silvers. 
The copner-silicon alloys offer a material 
of high strength and excellent corrosion 
resistance with strength about equal to 
that of mild steel. 

Alloys of copper and nickel, termed 
“cupro nickels,” are widely used in con- 
densers and heat exchangers, particularly 
for power-plant condensers. Most com- 
monly these contain from 20 to 30% nickel. 
Condenser tubes of 70% copper and 30% 
nickel, are extensively used. 

In some sections of the country, copper, 
brass or other non-ferrous pipe will show 
great economies over iron or steel for 
handling industrial and domestic fresh- 
water supply. In others there may be no 
advantage. This applies particularly to 
waters of low permanent hardness and 
high CO, content. 


Nickel 


DiscussiNG nickel and nickel-base alloys, 
F. L. LaQue said that practically all 
high-nickel alloys are notable for their 
strength. High-strength regular Monel 
and K-Monel have mechanical properties 
comparable with those of high-strength 
alloy steels. In addition they retain 
strength, ductlitiy and toughness over a 
wide range of temperature conditions. 
Nickel is highly resistant to corrosion by 
natural, distilled, or sea water. It is 
practically untouched by alkalies, notably 
caustic soda. Nickel is not attacked by 
anhydrous ammonia, and is resistant to 
aqueous ammonia or ammonium hydroxide 
in concentrations under 1%. No dry gases 
are actively corrosive to nickel at ordi- 


nary temperatures, but sulphur dioxide 
and ammonia are appreciably corrosive 
when mixed with water or condenser 


water vapor. 

Monel, commercially the most important 
of the nickel-copper alloys, has high 
strength and corrosion resistance. Monel 
is more resistant than nickel under reduc- 
ing conditions, and more resistant than 
copper under oxidizing conditions. It is 
practically unaffected by atmospheric 
exposure. Monel is very resistant to cor- 
rosion by all sorts of waters, notably sea 
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water, also refrigerating brines, and is 
used for valves, pump parts and ice-mak- 
ing machines. It is unaffected by the 
corrosive and erosive action of steam at 
temperatures up to 700 to 800 deg. F. 
Steam applications include turbine blading, 
valve trim, gaskets and orifice plates. 


Oil Rings—Quiet 


At a Machinery and Springs Session 
Wednesday afternoon, two papers con- 
tained data of interest to the power en- 
gineer, the rest of the program being de- 
voted to spring materials and research. 


Grooved Oil Rings 


L. M. Ticuvinsky and R. Baudry of 
Westinghouse Research Labs. prepared 
“Performance of Oil Rings,” presented by 
Mr. Tichvinsky. He described a new type 
of trapezoidal cross-section grooved oil 
ring for lubricating synchronous condensers 
for Los Angeles. The ring is essentially 
like a top hat in crosssection, with the 
brim somewhat thicker than usual and 
running in contact with the journal. On 
the contact surface are several deep nar- 
row grooves which aid in delivering a 
much larger amount of oil than did previ- 
ous rings. This development and _ test 
work, begun under supervision of Dr. 
Karelitz, started with conventional ring 
shapes and progressed to the present type. 
The general sizes were tested, one a 15-in. 
diameter ring, the other 30 in. in diameter, 
running on 9 and 18 in. journals respec- 
tively. Test results show the smooth ring 
is better than the relieved or other similar 
types, but in turn is not as good as the 
grooved. This large-diameter ring moves 
at the same speed as the journal surface 
up to about 600 r.p.m., then begins to slip. 
Grooved rings here begin to deliver more 
oil and continue to do so through the 
higher speed ranges. 


Discussion 


Mayo D. Hersey of Kinsbury Machine 
Works showed how he had worked out 
mathematical formulae using test results 
from the paper to permit prediction of 
results with given ring and journal sizes. 
While much of this is of course still tenta- 
tive, it nevertheless leads toward practical 
application of the information obtained. 
Dr. G. B. Karelitz of Columbia pointed out 
that the authors had not described minutely 
the shape of the oil path around the ring. 
This would be of much value to those who 
plan to utilize this research data for prac- 
tical application because if some sort of 
catching or scraping arrangement is not 
used to catch the oil, it will simply follow 
the ring around into the sump again, doing 
nothing beyond some cooling. 


Quieting Machinery 


Ir 1s a fairly straightforward matter to 
describe any particular instance of quiet- 
ing.. Such a description, however, does 
not give an adequate idea of the great 
variety of factors encountered in practi- 
cal noise problems and the extreme flexi- 
bility and power of acoustical measure- 
ments in dealing with them. Earnest J. 
Abbott, in preparing “Quieting Machin- 
ery,’ for the above reason, outlined 
the solution of twelve machinery sound 


problems that he has contacted during the 
past decade. Each example is quite com- 
plete in itself, the particular problem is 
stated, the important factors mentioned, 
the method of attack indicated, and the 
results outlined. Each example was se- 
lected because it illustrates differences in 
aim, controlling factors, point of attack, 
technique of measurement, type of results 
or method of correction. At the end of 
each example are listed some of the fun- 
damentals illustrated. Among the prob- 
lems discussed are the following, all of 
interest to power engineers. Noise from 
an oil storage tank fed by a gear-driven 
pump, noise from an electrical substation, 
and noise from a reduction gear on a 
turbo-generator set. 

In this latter problem the work was 
done to determine noise specifications for 
the gear unit, so that the central station 
company could include them in the order 
for the next turbo-generator unit. Sound 
level measurements and frequency analy- 
sis were made on these units, which con- 
sisted of a high-and-low-pressure turbine 
operating at different speeds and driving 
a single gear through two pinions. 

These measurements showed that the 
machine had very prominent musical com- 
ponents. The notes were all harmonics 
of two fundamental frequencies. Sur- 
prisingly enough, those fundamental fre- 
quencies did not correspond to frequencies 
of tooth contact, but, instead, were re- 
lated to frequencies of rotation. The two 
series of notes were harmonics of pinion 
speeds. No notes could be detected which 
corresponded to bull gear speed. Each of 
four different gear sets showed an en- 
tirely different acoustical spectrum. When 
one set was reconditioned by taking a 
small cut from the working side of the 
teeth, the acoustical spectrum was entirely 
different from what it was before. 

From the above observations the follow- 
ing conclusions were drawn: (a) Errors 
in tooth contact were not responsible for 
the noise; (b) misalignment or deflection 
under the load was not responsible for 
noise; (c) imperfect balance was not re- 
sponsible for noise; (d) pinions were re- 
sponsible for the noise, not the gear; (e) 
the particular pinion responsible for each 
note was obvious; (f) notes were not 
caused by resonance of the shaft, webs, 
casing, etc.; (g) the information indi- 
cated quite clearly that the errors causing 
the noise were produced by the machine 
on which the gears were cut, particularly 
the machine used in cutting the pinions. 
Further, the errors were not in the form 
of the cutter, but in the mechanism by 
which the blank was indexed from one 
tooth to the next, and by which the tooth 
spiral was generated. 


Discussion 


Dr. Abbott departed from the usual cus- 
tom of presenting a paper by giving his 
hearers a well-rounded lecture on sound 
phenomena, how noise is traced and lo- 
cated, how disagreeable noise conditions 
are corrected, etc., and expanding upon 
the details of the typical problems de- 
scribed in his paper. Among other things, 
he pointed out that the human ear cannot 
distinguish even relatively large differ- 
ences in sound volume and that man can- 
not retain an accurate recollection of a 
sound level. 
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Pump Testing Features 


HYDRAULIC SESSION 


Two papers described the new 
hydraulic laboratory of the 
California Institute of Tech- 
nology and the work done 
there during the last two 
of 


pumps to operate on the new 


years, testing models 


Colorado River Aqueduct of 
the Metropolitan Water Dis- 
trict of Southern California 


Hydraulic Laboratory at 
Calif. Inst. of Technology 


THE Metropolitan Water District of 
Southern California has under construc- 
tion a water-supply system that will eventu- 
aliy bring one billion gallons of water per 
day from the Colorado River, a distance 
of 300 mi., to Los Angeles and other South- 
ern California cities. This water must be 
lifted against a total head of nearly 1,700 
ft. in five pumping stations. To operate 
these pumps will require a total of nearly 
400,000-hp. motor capacity, which classes 
the project as the largest pumping under- 
taking in existence. 

Faced with extraordinarily difficult prob- 
lems in connection with these pumping 
plants, the Metropolitan Water District and 
the California Institute of Technology 
entered into a joint hydraulic-laboratory 
enterprise. This laboratory was described 
by R. T. Knapp, in a paper, the “Hydraulic 
Machinery Laboratory at the California 
Institute of Technology.” 

This laboratory was designed essentially 
to work with problems involving high 
heads, high speeds and moderately large 
powers and rates of flow. The following 
classes of problems are within the scope of 
the equipment and represent the fields of 
investigation in which the laboratory will 
be employed after the completion of its 
original objective: 

(1) Pumps or turbines up to 12 cu.ft. per 
sec. maximum capacity, 700 ft. maximum 
head, 5,000 r.p.m. maximum speed and 400- 
hp. maximum power. 

(2) Exploration of internal-flow condi- 
tins in hydraulic machinery. 

(3) Valves, conduits, or fittings investi- 
gations at high velocity. 

(4) Similar investigations involving non- 
corrosive liquids other than water, since 
system is closed and isolated. 

(5) In general, problems requiring flows 
at high Reynolds, numbers and precision 
of instruments. 


The instruments and equipment permits 
both speed and precision in testing and 
over-all accuracy of 0.1% being obtainable. 
For the past two years the laboratory has 
been used for the study of pumping prob- 
lems of the Colorado River Aqueduct and 
included the following: 

(1) A comprehensive study of a group 
of pumps of varying specific speeds and 
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other operating characteristics for the pur- 
pose of selecting the proper specifications 
for pumps in the different stations. 

(2) Precision acceptances of both bid- 
ders’ and contractors’ model pumps. 

(3) A study of the transient-flow char- 
acteristics of the contractors’ model pumps 
in order to ascertain their behavior during 
emergency conditions, such as power fail- 
ure and shaft breakage. 

(4) Special internal surveys of hy- 
draulic conditions existing within the case, 
as they effect either structural design or 
operating efficiency of the unit. 

(5) Study of control-valve characteris- 
tics throughout the operating range from 
closed to full open. 

(6) Metering investigation. 


Flow 


Characteristics 


Tue desire for more knowledge of actual 
flow conditions in the impellers and volutes 
of centrifugal pumps has long been present 
in the minds of those interested in the con- 
struction or operation of hydraulic ma- 
chines. This desire has grown more in- 
tense as efficiencies have been forced higher 
and higher, since an increase in efficiency 
has been more difficult to obtain and has 
demanded more precise information about 
the hydraulic behavior within the casing of 
the machine. Therefore, it is not surpris- 
ing that many attacks have been made on 
this problem both from the theoretical and 
the experimental point of view. However, 
as yet neither method of approach has 
yielded entirely satisfactory results, so that 
additional attempts to supply this knowl- 
edge are still definitely needed. 

To extend this knowledge, an exhaustive 
study was made to determine internal flow 
characteristics of two high-efficiency high 
head centrifugal pumps of commercial de- 
sign, which was presented in “Experimental 
Determination of the Flow Characteristics 
in the Volutes of Centrifugal Pumps,” by 
R. C. Binder and R. T. Knapp. This 
study was made in the laboratory pre- 
viously described. From these studies the 
authors draw the following conclusions: 


(1) There is practically no instantane- 
ous velocity variation in the impeller dis- 
charge at normal capacity and only slightly 
more at low or high capacity during the 
time of passage of one vane space past a 
measuring station. 

(2) There is a strong circulation be- 
tween the volute and the impeller clearance 
space which apparently acts as an energy 
pump and helps to minimize losses. 

(3) For low-capacity conditions, double 
peak-velocity profiles are found, probably 
due to a centrifuge action of the shroud. 

(4) For normal capacity, the radial- 
velocity distribution around the volute is 
relatively uniform, while for high or low 
capacity, large variations are found. 

(5) For low capacity, a high ratio of 
inflow is observed in the region of the 
tongue, while for high capacity a high 
outflow occurs in the same area. 


(6) Non-uniform velocity and_ static- 


pressure distribution combines to produce 
unbalanced radial forces on the impeller. 
Maximum values exist during low-capacity 
operation, while the forces are at a mini- 
mum for normal rate of discharge. At low 
capacity, the deflection may be about three 
times that at normal capacity, while at high 
capacity it might be twice that at normal. 

(7) A considerable variation in the de- 
viation between the vane exit and the 
relative velocity was observed. The aver- 
age deviation was greatest for low-capac- 
ity conditions and least for high-capacity 
conditions. At normal discharge it was 9 
degrees. 


Discussion 


In discussion, the accuracy within less 
than 0.1% obtained for all test reading, 
was given considerable attention. It was 
brought out that every effort had been 
made to get a high degree of accuracy in 
arranging the laboratory equipment. All 
the measuring instruments and control are 
located on the operator’s table and read- 
ings are taken simultaneously by pushing 
a button. A great many tests were made 
to check the accuracy of the individual 
measuring devices and of the tests. Re- 
sults of these tests have been so consistent 
with those expected as to leave little 
doubt as to their accuracy. It was ethe 
concensus of opinion that a great deal of 
credit is due the engineers who planned 
the laboratory and were responsible for 
the minuteness with which the tests have 
been made, as this work will be reflected 
in future design and testing of pumps. 


Fluid Flow 


And Aerodynamics 


AT THE session on “Fluid Flow and Aero- 
dynamics” Lionel S. Marks, presented his 
third paper on the flow of air in fan ducts. 
In the first paper it was established that 
the normal flow in such ducts is vertical 


square-edged or 
V.D.1. rules, com- 
those determined by Lionel S. 


Discharge coefficients for 
ifices recommended in 
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Marks. 
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in character and that the use of straight- 
eners is necessary in order to attain a re- 
liable air-volume measurement. The sec- 
ond paper contained proposals for the adop- 
tion of a special design of pitot tube as a 
standard in fan testing and the use of 
square-edged inlet or discharge orifices for 
measuring air volume except at or near 
maximum fan capacity. 

In his present paper the results of an 
extended series of investigations on a sim- 
plified form of square-edged orifice are 
presented. Discharge coefficients obtained in 
these investigations are identical with those 
found in extensive German tests and 
adopted in the standard rules of the V.D.I. 
and by the International Standards Asso- 
ciation, as shown in the figure. This agree- 
ment justifies the use of the coefficients for 
the large-size ducts and the varieties of 
velocity distribution found in fan-discharge 
ducts. The substitution of inlet- and dis- 
charge-orifice measurements for pitot-tube 
traverses and the adoption of these coeffi- 
cients in a fan-testing code would in the 
opinion of the author greatly shorten and 
simplify the process of testing a fan and 
would make it more accurate. 


Discussion 


Arnold Smith pointd out that inlet ori- 
fices are less sensitive than discharge ori- 
fices to flow fluctuations caused by fans. 
S. R. Beitler referred to work he had 
done on air using orifices calibrated with 
water. Kesults were entirely unsatisfac- 
factory. RK. E. Sprenkel expressed the 
opinion that the curves would have _bet- 
ter shown the peculiarities of the ori- 
fices if approach velocity had not been 
included. He compared Marks data with 
other published work and found it to 
agree within 13%. It was pointed out 
that coefficients are usually high and sug- 
gested that tolerance be changed from 
plus or minus 14% to plus 2% and minus 
1%. 

In closing, Prof. Marks said that 
I.S.A. Standards were being considered 
for the test code on fans and that he had 
therefore followed the German practice 
of including approach velocity. He pointed 
to the necessity of straighteners, without 
which errors of as much as 50% may be 
encountered. 


Effect of Venturi-Meter Location 
On Coefficient of Discharge 


W. S. Parpor presented the results of a 
series of tests conducted to determine the 
effects of the location of a venturi-meter 
on its coefficient of discharge. These re- 
sults are shown graphically together with 
sketches of the type of installations and 
venturi-meters for which the coefficients 
were determined. It is shown mathemati- 
cally and experimentally that for normal 
turbulence and shooting flow, the coeffi- 
cients are the same as for low-ratio meters, 
but that for high-ratio meters the coefficient 
increases from that for shooting flow to 
the normal value in about 20 diameters of 
mixing lengths. 


Discussion 


Arnold) Smith presented an 


analysis 
from which the effect of helical 


flow on 


the venturi-tube coefficient can be pre- 
dicted. E. Smith objected to the author’s 
use of the term “shooting flow” because 


of its use in connection with flow in open 
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channels. R. E. Sprenkle felt that in- 
formation on the effect of installation on 
all types of meters was badly needed. He 
referred to a German report which indi- 
cated that the effect of bends on venturi 
meters did not produce errors over 49%, 
but the venturi tested was not the same 
as that tested by Pardoe. 


Modified Orifice 
And Free Discharge 


“Mopiriep I.S.A. Orifice With Free Dis- 
charge” by M. P. O’Brien and R. G. Fol- 
som, showed results obtained with a modi- 
fied international standard orifice as used 
for metering pump discharges. The an- 
nular slot for pressure measurement of 
the standard I.S.A. orifice is replaced in 
the modified type by a series of slots at 
the pipe wall and flush with the orifice 
plate. 

Results given in the paper included co- 
efficients obtained with sharp-edge and 
round-edge orifices with various orifice 
pipe-diameter ratios and with various ap- 
proach lengths of pipe. Coefficients ob- 
tained with the modified I.S.A. orifice 
are compared with those of the standard 
I.S.A. orifice. 

Except with short approach lengths 
and large diameter ratios, the orifice 
coefficient does not vary with the head in 
the range tested. With the approach 
length equal to or greater than 20 diame- 
ters of pipe, the coefficient for new pipe 
showed no progressive trends with head, 
and the deviation from the average was 
small. The main deviations were 0.5% 
or less for all combinations. With an 
approach length equal to 8 pipe diameters, 
the coefficients showed no trend with 
heads below a diameter ratio of 0.6, but 
above this ratio the coefficients decreased 
with increase in head. 

The shortest approach pipe consisted 
simply of a short nipple between the ori- 
fice holder and the flange of the elbow. 
With this arrangement the coefficient de- 
creased with increased head at all diame- 
ter ratios. With the shortest approach 
length, the jet was rough and rotated at 
such a high angular velocity as to cause 
it to break apart. The coefficient with 
old corroded 6-in. pipe were high as com- 
pared with the other values. The increase 
in coefficients was only about one-half 
the value given for pipe roughness in the 
I.S.A. standard. 

Results of a study made to determine 
the effects of certain installations on the 
coefficint of discharge of sharp-edge ori- 
fices were given by S. R. Beitler and 
J. E. Overbeck as part of the research 
work of the joint committee of the Ameri- 
can Society of Mechanical Engineers and 
the American Gas Association on orifice 
coefficients. The coefficient determina- 
tions were made with the orifice plates 
clamped between flanges made upon one 
end of pipe so that no appreciable gap 
existed between the end of the pipe and 
the orifice plate. Some of the orifice 
flanges were constructed with a core or 
recess, which left a gap of an inch or 
more between the end of the pipe and 
the orifice plate, this being done to simu- 
late meters of this type now used to a 
greater or less extent. Results were 
presented as obtained from the test of 


such orifices set in 2-, 4- and 8-in. pipe, 


as well as results from tests of standard 
reference orifices. The committee in 
making its report made the following 
recommendations for orifice flanges: 

That the orifice pipe extend through the 
flange so that there is no recess greater 
than { in. between the orifice plate and 
the end of the pipe as measured parallel 
with the axis of the pipe. If in existing 
installations there is a recess preceding 
the orifice plate, either in the orifice flange 
or between the pipe and the plate, the 
length of which, parallel to the axis of 
the pipe, is greater than 4 in., the orifice 
coefficient given in this report may be 
used only if the ratio of the orifice to pipe 
diameter does not exceed 0.3 for a 
2-in. line, 0.4 for a 3-in. and 4-in. line, 
and 0.5 for all sizes greater than 4 in. 

Orifices installed according to the rec- 
ommendations would then, from the curves 
shown, have a maximum error of coeff- 
cient of about 0.25% if the maximum di- 
ameter ratio were used, and less for 
smaller diameter ratios. 


Valve-Body Steel Castings 


IN REBUILDING the Connors Creek power 
plant for higher pressures and temper- 
atures, Detroit Edison Co. felt it desirable 
to obtain assurance that the soundness of 
welding-end valve bodies was such that 
they could be used safely in the super- 
heated steam and boiler-feed piping. Ac- 
cordingly, an investigation was carried on, 
the results of which were reported by A. 
FE. White, C. L. Clark and Sabin Crocker. 
For the investigation, a number of valve 
companies provided four carbon-molyb- 
denum cast-steel valve bodies and_ test 
lugs to go with them, from which the cou- 
pons for tensile, impact and density tests 
were secured. 

Results of the investigation showed that 
for valve-body castings of the type exam- 
ined it is possible to obtain: (1) Sound 
material in the welding ends; (2) proper- 
ties from welding ends commensurate with 
those from conventional bars; and (3) cast- 
ings with reasonably uniform physical prop- 
erties. These conclusions are stated with 
due recognition of the fact that the tensile 
and impact results were not in every case 
entirely acceptable. However, the results 
were of such a nature as to lead to the 
conclusion that after further study with 
respect to the proper location and size of 
gates and risers, proper pouring tempera- 
ture, and determination of the most suitable 
heat-treatment, sections could be secured 
from any location which would uniformly 
meet the given tensile and impact require- 
ments set forth in this paper. 


Discussion 
That examination of test bars only 
gives information concerning the metal 


itself and tells nothing about the condi- 
tion of the metal in the actual casting, 
was pointed out by B. T. Malcolm. To 
make best use of the metal provided by 
the foundry, the valve must be properly 
designed so that thin sections merge into 
heavy sections and the mould must have 
proper headers, gates and vents. Pilot 
castings are usually made for new designs 
and thoroughly examined with x-ray as 
well as other tests. A satisfactory cast- 
ing may be made unsatisfactory by im- 
proper heat treatment. 
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SUPERCHARGING AND COSTS 
FEATURE DIESEL SESSION 


Supercharging 


For many years, supercharging has been 
quoted glibly as the eventual solution of 
weight, cost and space problems with 
diesels. But cost and mechanical difficul- 
ties have always been stumbling blocks. 
One supercharging method that has been 
gaining favor steadily is that utilizing an 
exhaust-gas_ driven turbo-blower, called 
after its Swiss discoverer the Buchi sys- 
tem. Dr. Alfred J. Buiichi himself pre- 
sented “Supercharging of Internal-Com- 
bustion Engines with Blowers Driven by 
Exhaust-Gas Turbines,” a rare opportunity 
for Americans to learn more about it. 

In the present-day Butichi system, the 
cylinder is not only charged with com- 
pressed air, but is also scavenged with a 
great quantity of cool combustion air, al- 
though the exhaust-gas turbine is placed 
after the engine and the consequent back- 
pressure in the exhaust. Oscillations in gas 
pressure to scavenge the cylinders properly 
are obtained artificially by choosing  suit- 
able cross-sections for the turbine and the 
volume and cross-section of the exhaust- 
gas piping. Suitable adjustment of the ex- 
haust-valve gear of the engine insures cor- 
rect occurrence and repetition. 

If the working cylinders have to be 
scavenged, the inlet and outlet valves must 
be open simultaneously during scavenging. 
Also, scavenging must not be disturbed 
by exhaust from another cylinder. If there 
is disturbance, the gases from the ex- 
hausting cylinder will find their way 
through the open exhaust valves into the 
cylinder that has to be scavenged. This 
trouble occurs when all cylinders of an 
engine exhaust into the same exhaust man- 
ifold. It is eliminated in the Biichi  sys- 
tem by leading exhaust gases to the turbine 
through several exhaust pipes, or through 
exhaust pipes fitted with suitable partitions. 
Separation of the exhaust pipes is carried 
down to the admission nozzles at the 
turbine, so that it is also impossible for the 
gases to flow back through the turbine. 

‘he number of cylinders exhausting in’o 


Temperature and pressure variations during the 


exhaust and seavenging period in the exhaust 
manifold between engine and exhaust-gas turbine 
of a MAN diesel 
T.D.c 


$12°C 


Scavengin 954°F 


Period 


Exhaust | Inlet 


120° 40° 
Crank angle 


T 
200° 120° 


A.Pressure at turbine entrance 


B.Exhaust pressure past Diesel Engine 
C.=Exhaust temperature at turbine entrance 
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Oil & Gas 
meeting hears two papers on 
Dr. 


Biichi of Switzerland describes 


Power Division 
controversial topics. 


his exhaust-gas_turbo-blower 
and Lee Schneitter gives cost 


figures 


one pipe, the time in each cylinder when 
exhaust begins and stops, and also when 
admission begins, must be chosen in such 
a way that no mutually harmful effects may 
occur. This adjustment must be chosen in 
various ways to suit the circumstances and 
the number of cylinders. 


Effects of scavenging air are of the 
utmost importance. These effects are: 
1. Freeing the compression space from 


traces of the hot exhaust gases, in contrast 
to ordinary internal-combustion engines 
without supercharging. Cooling the cylin- 
der walls and the valves lowers the initial 
temperature of the working process and 
thereby increases considerably the weight 
of combustion air enclosed in the cylinder. 

2. Not only the swept space, but also 
the compression space, is filled with fresh 
air suitable for combustion. ‘This makes 
itself apparent in service in perfect com- 


bustion and a great capacity for taking 
overload. 

3. The quantity of heat passing away 


through the cooling water is less, since a 
part of the heat given up to the cylinder 
walls is absorbed direct by the cold 
scavenging air. However, this heat is not 
lost, but usefully employed in the turbine. 
This also explains the high thermal et- 
ficiency. 

4. Mixing the exhaust with the 
cool scavenging air allows the exhaust-gas 
turbine to run under favorable conditions ; 
complicated cooling devices for the turbine 
are rendered unnecessary. Consequently, 
the loss of heat caused by such cooling is 
absolutely eliminated. 

In general it can be said that the reduc- 
tion in the dimensions and weights of the 
engines which is obtained as a result of the 
increase in output through exhaust-gas 
turbo-charging, is of course reflected in 
price of the engines, and in stationary in- 
stallations it has also the following ad- 
vantages: For example, the engine build- 
ing becomes smaller and the foundations 
can be of lighter construction. As a re- 
sult of the reduced cooling required, less 
cooling water has to be provided, thus 
leading to further savings, especially when 
water is scarce, and in cases where it is 
necessary to erect cooling towers. The 
reduced fuel consumption also plays an 
important part, especially when the engine 
is working with variable loads. In four- 
cycle engines it 1s also possible to adopt 
a rational method of utilizing waste heat 
in the exhaust gases. 

The Buchi exhaust turbo-charging can 
be used also with two-cycle diesels. Tests 


gases 


in connection with this type of engine 
have already been made and will be con- 
tinued. Because of the lower tempera- 
tures of the exhaust gases, the results ob- 
taind by adopting this system depend 
greatly on the size and design of the en- 
gine in question. However, by adopting 
special methods of carrying out the charg- 
ing and scavenging processes, an apprecia- 
ble increase in output can be obtained. 

In addition to the engines previously 
described which work with liquid fuel, gas 
engines may also be supercharged by 
blowers driven by the exhaust gases and 
some installations have already been made. 
In order that the cylinder may be scav- 
enged, it is necessary (just as with engines 
working with gasoline), that the fuel should 
be admitted only after scavenging. 


Discussion 
Ralph Miller of Ingersoll-Rand ques- 
tioned increased pressure in the cylinder 


due to supercharging, but Dr. Buchi ex- 
plained that the reduction in temperature 
obtained by better scavenging more than 
compensated for this difficulty because it is 


heat and not pressure that causes most 
trouble. Dr. Magdeburger announced that 
the Navy has officially approved  super- 
charging. He quoted these weights: 690 


lb. per b.hp. for a 2-cycle engine without 
supercharger, 65 Ib. for a 4-cycle similar 
engine with supercharger, and 80 Ib. for 
an unsupercharged 4-cycle unit. Dr. Moss 
felt that Dr. Butchi’s work has had a 
salutary effect in convincing builders of 
the advantages of higher pressures. Lee 
Schneitter asked for further cost data, ex- 
plaining that in one case in which his com- 
pany had decided to increase engine horse- 
power of a 3,000-hp. engine to 3,300, the 
engine was quoted at $20 a hp., or $6,000 
for the additional 300 hp. An exhaust-e2s 
driven blowers however would cost $7,000, 
or installed about $10,000. Dr. Lipetz 
pointed out that sometimes the question of 
cost must be subordinated to weight and 
space requirements, particularly in motive- 
power units, where heavier prime movers 
mean heavier construction at high cost. Dr. 
Lipetz also explained that normally added 
power from a cylinder means more heat 
to be disposed of, with consequent troubles 
from parts, unless sort of super- 
charging and scavenging arrangement is 
used to keep the cylinder cool. 


some 


Operation and Maintenance 

Few statistics on diesel-plant operating 
costs are available in this country. Users 
rarely keep such data, and even when they 
do, have no opportunity to correlate them 
with those on other plants. Lee Schneitter 
of Ebasco Services Inc. prgsented such a 
correlation in “Diesel-Engine Maintenance, 
Operating and Outage Data.” Many of 
his results are shown in the form of graphs 
and tables which can be obtained in copies 
of the original paper. 

Mr. Schneitter presented a chart show- 
ing liner wear plotted against ash content 
most for engines with 


of fuel, in cases 
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cylinders of 16 in. diameter and larger. 
They show that wear increases rapidly 
when fuel contains over 0.05% ash, and 
that during the second half of the normal 
16,000-hr. running time it is less than dur- 
ing the first half. These curves indicate 
that a fuel with 0.03% ash gives liner 
wear of six to eight years, while with 
0.08% ash wear is no greater than two 


years maximum, figures that have been 
proved in operation. 
Mr. Schneitter charted reduction in 


capacity due to wear in one 3000-kw. sta- 
tion. Rated at 2800 kw. for safety and 
economy, the plant actually could carry 
2400 kw. when it was decided to change 
liners. The change brought capacity back 
to its original figure. 

Mr. Schneitter also held that fuel con- 
sumption and heat rates given by the 
maker cannot be maintained by an engine 
after much wear has occurred. 

Mr. Schneitter also gave data on all 
operating and maintenance costs of 23 
plants who report data to Edison Electric 
Institute. A 3-year average shows that the 
plants had an average of three units apiece, 
average rated capacity per plant being 1981 
b.hp. Average annual station load factor 
was 36.9%. Average labor per plant per 
year was 13,499 man-hours, and average 
cost of material for engine maintenance 
was $2682, equal to $1.35 per engine b.hp- 
hr. year. Fifteen plants reported that oper- 
ating labor was 83% of the total, regular 
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maintenance 13.6%, and extra maintenance 
labor 3.4%. If the rate is considered as 75 
cents per man-hour, total engine mainten- 
ance cost becomes $2.20 per year per engine 
b.hp. Outage for 40 diesel units averaged 
9.49¢ of demand hours—the hours when the 
unit is required for service. Outages from 
engine troubles account for 66.4% of total 
outages, for generators 2.3%, for aux- 
iliaries 2.4%, miscellaneous 0.2%, inspec- 
tion 28.7%. 

Principal outages for engines were: In- 
spection and adjustment about 30%, crank- 
shaft 11%, pistons and rings 10%, liners 
6.6%, crank and piston-pin bearings 6%, 
air compressors 5.4%, governors and gov- 
ernor drives 3.1%, cylinder heads 2.9%. 
Generator outages were very small. In 
auxiliaries, 32.9% were due to exhaust, 
22.8% to water systems, 17.2% to lubrica- 
tion, 10% to air compressors and 4.6% to 
fuel-oil equipment. These usually did not 


affect the engines, however, because dupli- 
cate auxiliaries were usually available. 


Discussion 


Unfortunately, the meeting had already 
extended well beyond the scheduled time 
for adjournment, so discussion was of 
necessity short. Mr. Reed challenged Mr. 
Schneitter’s high maintenance cost figures, 
showing several examples of typical Amer- 
ican plants in which maintenance costs are 
well below a mill (as in the diesel plants 
described in the British and American oil 
power reports). Other discussors also 
quoted examples, bringing out that much 
of Mr. Schneitter’s data were on engines 
installed in foreign plants operating in 
many cases under difficult conditions and 
poor crews with very poor fuels, and that 
in many cases the engines were of the 
early, inefficient types now far out of date. 


Commercial Refrigeration and Air Conditioning 


at A.S.R.E. Meeting 


Tue American Society of Refrigerating 
Engineers held its 32nd annual meeting at 
the Hotel Pennsylvania, New York, N. Y., 
Dec. 2, 3 and 4. At the technical sessions, 
air-conditioning problems were given con- 
sideration, as well as thermal problems and 
commercial refrigeration. A full session 
was devoted to absorption methods of re- 
frigeration applicable to small units. One 
session was held jointly with the American 
Society of Mechanical Engineering. 

Of the several papers dealing with air- 
conditioning, those of interest to power 
engineers included “Air Conditioning Re- 
quirements of Modern Multi-Color Offset 
Printing,” by C. G. Weber, “Evaporative 
Cooling for Comfort,” by W. L. Fleisher, 
and “Review of Existing Phychrometric 
Data With Relation to Practical Engineer- 
ing Problems,” by W. H. Carrier and C. O. 
Mackey. 

The air-conditioning requirements of 
modern multi-color offset printing are in 
some respects peculiar to that process, and 
are rather difficult to satisfy. It is necessary 
to control atmospheric conditions. not only 
for the prevention of distortion, such as 
curling, waving and buckling of the paper, 
but to keep the dimensions of the sheet 
constant during printing (which requires 
from two to twenty trips through the 
press). It is shown in the paper that the 
moisture content of paper in equilibrium 
may vary by more than 1%, depending on 
the history of its condition. 

Papers conditioned to equilibrium with 
the press-room air by absorption, then 
printed in five colors or more, usually gain 
0.5% moisture and remain in equilibrium 
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with the same atmospheric humidity. It is 
essential that this increase in moisture con- 
tent during printing be avoided to prevent 
register difficulties. 

One method is to adjust the hygrometric 
condition of the paper to place it on the 
desorption curve. This may be accomplished 
by preconditioning in an atmosphere of high 
relative humidity, then conditioning by de- 
sorption to equilibrium with the air. A 
second method consists of conditioning the 
original dry paper to equilibrium with a 
relative humidity 6 to 8% above the press- 
room. 

Walter Fleisher described the general 
theory of evaporative cooling and the basis 
on which it may lead to comfortable condi- 
tions. He shows in his paper that the high- 
est conditions that can effectively be treated 
by evaporative cooling is an outside wet 
bulb of 75 deg. It is indicated that where- 
ever the wet bulb remains consistently be- 
low 70 deg., evaporative cooling systems 
are adequate for complete comfort. A tabu- 
lation also shows the number of times the 
wet bulb has exceeded values from 55 to 95 
deg., for 23 principal cities in the United 
States. With this information the question 
then becomes to decide whether it is worth 
while to install mechanical refrigeration 
for the remaining period when evaporative 
cooling is not feasible. 

The paper also described a new type of 
humidifier in which the air to be humidi- 
fied is caused to pass through a unit con- 
taining a bundle of thin filaments whose 
surfaces are wetted with water. 

In the field of commercial refrigeration 
the paper by J. G. Bergdoll discussed re- 


quirements of the thermal expansion valves 
used with Freon-12 refrigerant. He des- 
cribes the many difficulties had with 
these valves during their development 
and the things that were done to correct 
the difficulties. In closing, the author made 
a plea to manufacturers to produce valves 
that (1) have adequate strainers, (2) won't 
leak at the needle and seat, (3) won't 
permit loss of refrigerant, (4) won't lose 
their thermal charge, (5) are not affected 
by atmospheric moisture, (6) will maintain 
their superheat setting, (7) won't leak 
through the external equalizer, (8) have 
adequate mechanical strength for mounting 
purposes, (9) are carefully tested and in- 
spected before shipment, (10) are free of 
pressure cycling, when properly applied, 
(11) will not permit wet compression under 
any conditions when set for 10 deg. super- 
heat at full load. 

In “Moisture in Insulating Walls,’ Har- 
vey B. Lindsay reports the results of an 
investigation to determine something about 
the mechanism of moisture absorption by 
insulation. 

It was concluded that the humidity in the 
atmosphere subjected to vapor pressure acts 
independently of the air, and that it is far 
more penetrating. 

Unless a warm-side covering is given to 
insulation, capable of holding a_ partial 
vacuum indefinitely, water vapor cannot 
be excluded. 

Newly elected officers are H. M. Wil- 
liams, president; Gardner Poole, vice-presi- 
dent; Geo. E. Hulse, treasurer; L. L. 
Lewis, H. V. Edwards, L. A. Philipp and 
H. C. Guild, directors. 
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New 
A. E. 


Officers 


PRESIDENT 


JAMES H. HERRON 


Manager 
James H. Herron Co. 


NEW VICE-PRESIDENTS 


R. J. S. PIGOTT 
In Charge of Engrg. 
Gulf Research & Development Corp 


J. M. TODD 
Consulting Engineer 
New Orleans. La. 


NEW MANAGERS 


S. W. DUDLEY 
Chairman, Dept. M.E. 
Yale University 


kK. H. CONDIT 


Kditor “American Machinist” 


E. W. BURBANK 
Dallas Manager 
{/lis-Chalmers Mfg. Co. 
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One of the most difficult tasks of the advertiser 
is to keep his statements regarding his own 
products wholly unprejudiced. American 
Hammered publishes this ‘roll call’’ of 
America’s major equipment manufacturers 
—virtually a blue book of American industrial 
leaders—because the mere mention of their 
names is perhaps the most eloquent endorse- 


ment of our products that could be advanced. 


Obviously, the choice of American Hammered 
Piston Rings as standard equipment on their 
products suggests the rigorous tests to which 
the designing and engineering staffs of these 
nationally-known concerns have subjected 
our products. They know better than anyone 
else could possibly know the requirements of 
their own equipment. And it is because of the 


deliberate choice these manufacturers have 


KOPPERS COMPANY 
American Hammered Piston Ring Division, Baltimore, Maryland 


made that the users of their equipment should 
be equally mindful of their own interests 


whenever replacements are necessary. By 


specifying American Hammered Piston Rings 
just as the original manufacturer has done, 
the user really insures his equipment against 


faulty, expensive performance. 


In originally specifying American Hammered 
Piston Rings, these manufacturers have 
insured that their own customers may at 
all times avail themselves of the services 
of American Hammered field and head- 
quarters engineering staffs. Our specialized 
engineering knowledge of piston ring appli- 
cation and replacement problems is avail- 
able to any customer of any one of these 


great companies. 


American Hammered 


Ajax Iron Works 


American Locomotive Co. 


Ardco Mfg. Co. 


Auto Engine Works 


Baldwin Southwark Corporation 


Bethlehem Steel Company 
Black and Clawson Co. 


Buda Co. 
Buffalo Gasoline Motor Co. 
Bury Compressor Co. 


Caterpillar Tractor Company 


Clark Brothers Company 


Cooper-Bessemer Corporation 
Coshocton Iron Co. 

Crane Company 

Creamery Package Mfg. Co. 


M. T. Davidson Company 


E. I. du Pont de Nemours 
Eclipse Aviation Corp. 
Electric Boat Company 
Enterprise Foundry Corp. 
Fairbanks, Morse & Company 


American Engineering Company 
American La France and Foamite Co. 


Atlas Imperial Diesel Engine Co. 


Carrier Engineering Company 


Continental Aircraft Company 


Curtis Manufacturing Company 


Bovaird & Seyfang Mfg. Company 
Bruce MacBeth Engine Company 
Brunner Manufacturing Company 


Busch Sulzer Bros. Diesel Engine Co. 


Champion Pneumatic Machine Co. 
Chicago Pneumatic Tool Company 


Domestic Engine & Pump Company 
Dow Pump and Diesel Engine Co. 


Foster Pump Works 

Foster Engineering Co. 

Franklin Valveless Engine Co. 
Frick Company 

Gardner Denver Company 

Gaso Pump & Burner Mfg. Co. 
General Electric Company 
General Machinery Corp. 
Guiberson Diesel Engine Co. 
Heisler Locomotive Works 

Hooven Owens Rentschler Co. 
Hydraulic Press Mfg. Company 
Industrial Brownhoist Corp. 
Ingersoll-Rand Company 
Kalamazoo Railway and Supply Co. 
Kellogg Comp. & Mfg. Co. 
Kelvinator Corporation 

Kinner Airplane & Motor Company 
Kohler Company 

Lacy Oil Tool Co. 

Lake Erie Engr. Corp. 

Lathrop Engine Company 

Leslie Company 

Lidgerwood Mfg. Company 
McIntosh & Seymour 

McKiernan Terry Corp. 

Murion Steam Shovel Company 
Maytag Company 

Mesta Machine Co. 

Miehle Ptg. Press & Mfg. Company 
National-Superior Company 
National Transit Pump & Machine Co. 
Norwalk Company 

Oil Well Supply Co. 

Osgood Company 

Otto Engine Works 


jy Exclusive of Automotive Industry 


Penna. Pump & Compressor Co 
Pratt & Whitney Aircraft 

Pyle National Co. 

Rathbun Jones Engineering Co. 
Joseph Reid Gas Engine Company 
Riley Stoker Corporation 

Robins Conveying Belt Company 
Sanderson Cyclone Drill Co. 
Saylor Beall Mfg. Co. 

Schutte & Koerting Company 
Seagrave Corporation 

Servel, Inc. 

S. Morgan Smith Company 
Standard Diesel Engine Co. 
Standard Stoker Company 
Sterling Engine Company 

Struther Wells-Titusville Corp. 
Sullivan Machinery Co. 

Sun Shipbuilding & Dry Dock Co. 
Tabor Manufacturing Company 
Treadwell Engr. Co. 

Troy Engine & Machine Company 
Union Diesel Engine Co. 

Union Switch & Signal Company 
United Engineering & Foundry Co. 
Universal Cooler Corporation 
Venn-Severin Machine Company 
Vivian Gas Engine Works 
Warner Aircraft Corp. 
Westinghouse Electric & Mfg. Co. 
Wilson-Snyder Manufacturing Co. 
Wolverine Motor Works 
Worthington Pump & Mach. Corp. 
Wright Aeronautical Corp. 

York Ice Machinery Corporation 


/ 
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Stepping Out 


Engineering and Human Highlights of A.S.M.E. Meeting 


in a Power Show year, the 
annual A.S.M.E. meeting in New York is an event 
to be remembered long for floods of new ideas, per- 
sonal contacts, brilliant events and tired feet. This, 
the first since the depression—for it apparently has 
passed—sparkled with lifes As always, old engineer- 
ing cronies stopped to chat between sessions in the 
lobby of the Engineering Societies Building, 29 West 
39th St. During the week most of the visitors found 
their way to the National Power Show—best power 
display in the Grand Central Palace since 1928. 
Parallel societies held meetings of interest to 
many A.S.M.IE. members. Personnel and manage- 
ment groups and the A.S.R.E. held forth at the 
Hotel Pennsylvania. The Society for the Promotion 
of Engineering Education met at Columbia Uni- 
versity. Alumni of ten engineering schools held 
reunions at lunch or dinner. Inspection groups 
visited Rockefeller Center, the “Queen Mary,” 
Hunts Point Gas plant, Stevens Institute, Pennsyl- 
vania R.R. terminal, American Sugar Refinery 
(Brooklyn), Hayden Planetarium, Ford Motor Co. 
(Edgewater, N. J. ), Jacob Ruppert Brewing Co. 
As always, the ladies, patient wives of hard- 
working engineers, had their fling in a round of 
lunches, dinners, teas and flossy inspection trips. 


Westinghouse Honored 


Honors night brought recognition of engineering 
work well done—honorary membership to Geo. A. 
Orrok for outstanding contributions in the power 
field—A.S.M.E. Medal to. Edward Bausch for en- 
gineering developments in optics—the Worcester 
Reed Warner Medal to Prof. Chas. M. Allen of 
Worcester Tech. for his work in hydraulics—the 
Melville Medal to H. A. Stevens Howarth—the 
Junior Award to Harwood F. Mullikin, Jr.—the 
undergraduate award to Leon B. Stinson, 

In the same session Yale’s president, James Row- 
land Angell, as 1936 Towne lecturer, eulogized the 
achievements of George Westinghouse. 

Ninetieth birthdays of two great engineers, one 
living and one dead, were celebrated in various A. 
S.M.IE. sessions. George Westinghouse was brought 
out of the past by President Angell and also by a 
group of distinguished engineers who told of his 
personality and works in a special afternoon ses- 
sion. Ambrose Swasey graced his own_ birthday 
celebration at the annual dinner. 


Swasey Gets Medal 


This Annual Dinner crowding the great banquet 
hall of the Hotel Astor, was a complete success. On 
the platform were many distinguished engineers, in- 
cluding an [¢x-President of the United States. In 
the center of them all, the object of veneration by 
engineers everywhere, sat the white-haired Ambrose 
Swasey, with a mind still keen and personality still 
radiant. The dinner was dedicated to him, and to 


him was awarded the Hoover Gold Medal. Presenta- 
tion was made by Gano Dunn. 

Ex-President Hoover, in his brief speech, praised 
the accomplishments of Swasey, a Yankee mechanic 
transplanted in Cleveland, Ohio. He said that many 
of today’s problems arise from the work of engineers 
and that engineers must help to solve them. Ma- 
chines do not reduce the need for labor provided the 
economies produced are passed along to consumers 
in lower prices. Failure to pass along these savings, 
he said, was a primary cause of the last depression. 

Other features of the meeting were the Thurston 
Lecture, whimsically presented by Dr. Harlow 
Shapley, director of Harvard’s Observatory, and the 
reception for James H. Herron, president elect. 
William L. Batt, retiring president, acted as toast- 
master. Mr. Herron is president of James H. Her- 
ron Co., Cleveland, also an author and inventor. 


Diesel Lionized 


Tuesday noon, at the Waldorf-Astoria, the Diesel 
Committee put on one of the most elaborate lunch- 
eons of recent years in honor of Dr. Rudolf Diesel 
and his introduction of diesel power into the United 
States 40 years ago. A distinguished group of 300 
leaders in business, industry and engineering gath- 
ered for the luncheon and the program, broadcast 
over a nationwide hookup with John B. Kennedy as 
master of ceremonies. Mr. Kennedy, who had just 
completed a 10,000-mile trip in which he saw all 
tvpes of diesels, visited manufacturers and installa- 
tions, compared the first 400-lb.-per-hp. diesel with 
the 13-lb.-per-hp. automotive units of today. 

The radio broadcast, conducted by Gordon 
Rentschler, president of the National City Bank of 
N. Y., who is chairman of the Diesel Committee, 
included such noted speakers as E. B. Pollister, 
president of Busch-Sulzer; Col. Robert H. Morse, 
president of Fairbanks-Morse; B. C. Heacock, 
president of Caterpillar Tractor Co.; C. L. Cum- 
mins, president of Cummins Engine Co.; David Sar- 
noff, president of RCA; C. F. Kettering, vice-presi- 
dent in charge of research for General Motors; 
Thomas H. Beck, president Crowell Publishing Co.; 
E. G. Budd, president of the Edward G. Budd Mfg. 
Co.; Capt E. F. Rickenbacker, vice-president [ast- 
ern Air Lines; and Prof. R. U. Blasingame, presi- 
dent of the American Society of Agricultural En- 
gineers. Other members of the Diesel Committee 
included Arthur Brisbane; H. L. Hamilton, presi- 
dent of Electromotive Corp.; Malcolm Muir, presi- 
dent of McGraw-Hill Publishing Co.; Walter C. 
Teagle, president Standard Oil Co. of N. J.; C. A. 
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Criqui Sr., president of Sterling Engine Co.; B. F. 
Fairless, president Carnegie-Ilinois Steel Corp.; and 
Frank A. Vanderlip Sr. 

All in all, the meeting was an amazing example 
of the growth in popularity of the diesel and the in- 
creasing public interest in its development. 
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POWER and MECHANICAL EQUIPMENT 


Boilers, Refractories and Accessories........ ons 
Blowers, Fans, 735 
Fuel-Burning Equipment......... 736 
Heating, Ventilating, Refrigerating Equipment... 736 
In the pages that follow Power presents r ge 
an 
Meters, Recorders and Testing Instruments...... 739 
Pp Motors, Electrical and Elevator Equipment....... 741 
tions here presented are summaries of : ; 7146 
those which have appeared in Power Miscellaneous 
J Oil Filters, Purifiers, Lubricators, Lubricants... 747 
since January, 1936, supplemented by 4 
b ; 3 Pumps for Power Plant and Industrial Uses...... 750 
year but received on our special request 0 
P Regulators and 751 
Welding 752 
Prime Movers and Auxiliaries....-....--..-.-+-: 754 
treated asbestos, providing usual 
16-in. expansion allowance per 
: BOILERS, REFRACTORIES AND ACCESSORIES although this can be varied 1 
; Continental ng. Co., inc., 64 
lton St., Paterson, N. / 
BOILER-TUBE 
EMERGENCY PLUGS 
1 emergency plug ha 
been tested at pressures to 1,800 It 
per in. Consists ot center tapered 
pin ending in threaded sectior Ove 
this slips, in order, a 3-part expand 
ing washer normally held shut by a 
circular spring, metal washer, as 
bestos composition washer, another 
thick metal washer, and tightening 
nut. Assembly is placed in tube end 
then nut is tightened with small 
hand wrench. To handle leaks 
tween tube and sheet, asbesto 
is replaced with anothei 
and unit placed in tube only far 
enough so that expanding washer 
spreads tube as necessary. Easily 
removed and can be used again 
} Similar unit, for marine boilers, has 
| long bolt, turned by socket wrench 
for sealing far end of tube fron 
| front header Wainwright-Hardie, 
| 1245 Madison Ave., New York, N. Y. 
LOCO AUTOMATIC COAL SCALES 
MOTIVE-TYPE FOR SMALL BOILERS 
PORTABLE BOILER a 
and 100-lb. unit or hopper- 
Lucey, 84-in., oil-country boiler has | capacity sizes, weighing coal to stok- 
| no riveted seams in firebox. 1,000 and j ers or pulverizers. 6-figure mechan 
1,250 sq. ft., 250 and 300 lb. pres- ical rustproof and dustproof counter. 
| sures.—Lucey Boiler & Mfg. Corp., 2 models—stationary with brackets, 
Chattanooga, Tenn. and portable with wheels for moving 
i aside to clean boiler tubes. Two types 
| —open for weighing to stokers, and 
TUBE CLEANER inclosed for weighing to pulverizers. 
Weighs coal up to 2 in. in size. 50-Ib mem eer! 4 
“Senior”, designed for quicker re- unit has hourly rating of 2 to 3 tons; le Boat 
moval of. extremely tough scale, has 100 Ib. unit hourly rating of 4 to 
larger air passages and eliminates tybe on outside of which are shrunk © toms, Bulletin 2236 —Richardson PLASTIC INSULATION 
backpressure in operating range, 4 series of cast-iron gilled aod Scale Co., Clifton, N. J. 
99 < S. King castings are can be applied by hand, trowel or 
control. 2-part “Rotocentric” motor male and female joints so that fins FLEXIBLE FIREBRICK 
with single fiber blade. Bulletin~- only are exposed to furnace gas, WALL CONSTRUCTION 
| Roto Co., 142 Sussex Ave., Newark, y = 
ul sist Tes stands p under usage irc 
| N. J. sure. Elements straight. thus easily ‘‘Ropinson” joints consist of box- lar Botfield Refractori Co., Swan 
cleaned. All pressure joints outside, like casings in hich refractory son & Clymer Sts., phia, Pa 


thus water may be drained from bric 


EXTENDED-SURFACE economizer without shutting down cx me 


checl 
te ECONOMIZER boiler. Compact, immune from _ cor- lg of FEEDWATER FILTER 
rosion, and allows expansion.—Green it 
TYPE EX, manufactured under Fos- uel Economizer Co., Inc., Beacon, high-temperature cements or fire MULTIPLE arrangement of porous fil- 
ter-Wheeler patents, is a 2-in. steel N. Y. clays. Joint material is chemically ter tubes suspended from tube sheets 
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ls Water enters 
asses through walls 
emerges through top 
ical feed consists of 
alum container, sight- 
proportionate differ- 
ential feed.—R. P. Adams Co., 220 
Delaware Ave., Buffalo, N. Y. 


FEEDWATER HEATER 


Non-DEAERATING, stationary heater 
uses exhaust steam to heat water 
within 2 deg. of saturation tempera- 
ture. Multibafile separators to elimi- 
nate oil and two-pass filter to remove 
solid matter. Bulletin W-210-B19.— 
Worthington Pump & Machinery 
Corp., Harrison, N. J. 


hel 


WATER-REGULATED 
SUPERHEATER 


Gives desired superheat at any boiler 
rating, delivers steam at specified 
temperature regardless of operating 
variations in COz and soot accumu 
lation, can be designed for low pnres- 
sure drop even though in furnace, 
and performance can be accurately 
predetermined. Illustrated is a cross- 
section of superheater element, in 
which outer tubes are steam con- 
ductors and inner tubes carry tem- 
perature-controlling water.—Control- 
led Heat Equip. Co., Dime Bank 
Bldg., Detroit. 


SOLUTION FEEDER 


Mover “A” low-priced feeder uses 
chemically inert fluid heavier than 
main fluid and lighter than reagent 
as piston. Flow pushes reagent into 
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liquid line. 
& Co., inc., 
cago, Ill. 


SUPPORTED FURNACE WALL 


SECTIONALIZED wall, each section in- 
dependent. Weight of all refractories 
transferred to supporting steel frame 
work. Joints broken to prevent in- 
filtration of air. Refractory belt 


3ooklet.—D. W. Haering 
3408 Monroe St., Chi- 


spacing can be varied simply by in- 
creasing or decreasing number of 
courses of standard firebrick.—Geo. 
P. Reintjes Co., 2517 Jefferson St., 
Kansas City, Mo. 


REAR ARCH FOR 
H.R.T. BOILERS 


STANDARD wall tiles used as rear 
arches. Each tile individually hung 
by independent casting from pipe. 
Infiltration of excess air is prevented 
by placing standard 9-in.  fire- 
brick between each pair of tiles. 
Flat suspended arch provides turbu- 
lence.—Geo. P. Reintjes Co., Kansas 
City, Mo. 


SLAG DESTROYER 


“Oxi,” dry crystalline composition 
creates oxygen when thrown into fur- 
nace; said to burn combustible mat- 
ter in soot, carbon scale and slag. 
For water- and fire-tube boilers. 1 Ib. 
for 250 sq. ft. per day.—Walters 
Mfg. Co Inc., 51 East 42nd St., 
N. Y 


2 DIRECT-PRESSURE 


BOILER FEEDER (Left) 


MipGET unit brings return-trap prac- 
tice to boilers up to 100 sq. ft. 
Remote control at tank is independ- 
ent of valve mechanism, thus may 
be placed above boiler while control- 
ling device remains within easy reach. 
Unit handles both condensation and 
make-up water.—Morehead Mfg. Co., 
Detroit, Mich. 


MAKE-UP WATER 
CONTROL (Far Left) 


For use with Morehead systems, au- 
tomatically provides make-up water 
May be installed with any back-to- 
boiler system.—Aorehead Mfg. Co., 
Detroit, Mich. 


BOILER-WATER 
LEVEL CONTROL 


For boilers up to 1,000 sq. ft. with 
pressures of 20 to 150 lb. Electrode 
holder mounted on water column in 
connection with gage glass. Electrode 
holder has adjustable long and short 


electrodes connected to an electric 
relay. When water level drops below 
long electrode, relay opens electric 
valve until water rises to level of 
shorter electrode, when current is 
cut off. No floats, stuffing boxes, gen- 
erators or thermostats. Circular.— 
Jchnson Corp., Three Rivers, Mich. 


COMBUSTION SAFEGUARD 


Two types of relays and a flame- 
sensitive electrode. Thermionic tubes 
for rectification and amplification of 
power input which, when conducted 
irom electrcde input to ground, 
through flame, operates relay, con- 
trolling operation ‘and sequence of 
main fuel valve, ete. For front of 
board for flush mounting. Uses 
standard radio tubes.—Brown Jnstru- 
ment Co., Division of Minneapolis 
Honeywell Regulator Co., 4490 
Wayne Ave., Philadelphia, Pa. 


CORROSIVE-SOLUTION 
FEEDER 


MopeEL feeds hypochlorite, sul- 
phuric acid and ferric chloride into 


POWER — Mid-December, 1936 


| ™ | Lr 
<4 
Airvent. chubber transfer vaive 


liquid lines for water treatment, In- 
let line (A). Flow pressure causes 
oil to go from I to II, forcing re- 
agent out of rubber-lined II into 
liquid line. Booklet.—D. W. Haer- 
ing & Co., Inc., 3408 Monroe St., 
Chicago. 


PURIFIER AND DRIER 


“EXHAUSTEAM” subjects vapor to 
sudden reduction in velocity, sudden 
deflection by baffling, centrifugal 
force and capillary action.—More- 
head Mfg. Co., Detroit, Mich. 


BLOWERS, FANS, COMPRESSORS : 


BOILER-RETURN SYSTEM 


CLOSED-TYPE pumping system returns 
condensate at above 300 deg. F. 
Claimed to save 15% over trap sys- 
tems and to cut pressure differen- 
tials, thus saving wear and tear on 
system. Consists of return tank and 
steam pump with necessary gages and 
valves for automatic operation, A— 
Return line from steam traps; B— 
Feed line to boiler; C—Initial pres- 
sure to steam units. Bulletin No. 50. 
—Stickle Steam Specialties Co., 
Indianapolis, Ind. 


3-STAGE COMPRESSOR 

SINGLE horizontal compressors for 
pressures of 750 to 2,500 Ib. Com- 
pression cylinder requires only one 
packing box subjected only to mod- 
erate pressure. For high compres- 
sion of air, oxygen, hydrogen, 
helium, special gases, refinery gas or 
straight natural gas. Roller bearing, 
automatic self-oiling frames with oil- 
tight covers, feather and ring-plate 
valves and_inter-cooling between 
stages. Steam or motor drive. Bul- 
letin L-611-B12.—Worthington Pump 
and Machinery Corp., Harrison, N. J. 


STEAM-DRIVEN COMPRESSOR 


SINGLE-STAGE, horizontal, Class 
WA-7, for steam pressures of 80 
to 250 Ib., air pressures up to 160 
b., 279 to 1987 c.f.m. Steam cylin- 
der heavily lagged. Balanced-piston 
steam valve with inlet pressure in 


the middle so that valve-rod box is 


sealed against exhaust only. Various 
controls: throttling flyball governor, 
fly-wheel governor, etc. Roller bear 


ings, force-feed lubrication, al 
air-cylinder liner, laminated cushior 
back valves. I] 14 Sull 


Bulletin A 
Co., Michigan City, 


van Machinery 


Ind. 
COMPRESSORS 


Compact, self-contained, 3- and 6 
cyl., vertical-angle, 2-stage, air-cooled. 
Capacities 142 to 445 c.f.m. 3-cyl 
unit has two low-pressure cylinders 
opposite each other at an angle, with 
a high-pressure cylinder set vertically 
between. 6-cyl. unit is set in same 
manner, with two cylinders side by 
side in each position. Multi-V-Drive, 
direct-connection to motor through 
flexible coupling, or motor mounted 
directly on crankshaft end. Force- 
feed lubrication. Oil cooler and filter. 
Bulletin L-620-B16 Worthington 
Pump & Machinery Corp., Harrison, 
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1. C. ENGINE-COMPRESSOR 


] vertical gas or diesel 
C} horizontal compressor 
c righ is unit 
re sp n and 
sh is 2 
cycle i nc 
of injecting fuel under pres 
after cylinder has been scavens 
with pure air and exhaust | 
have closed. Scavenging air pro 


vided by compressor piston incor- 
porated in crosshead of main com 
pressor shaft. Also built with cylin 
der 1 in. smaller in diameter for 
conversion to diesel, Pa 3 and 4 
power cylinders, with corresponding 
number of compressor cylinders, and 
rated 200, 300 and 400 hp Com- 
pressor cylinders for discharge pres 
sure from 59 to 3,000 Ilb.—Clark 
Bros. Co., Olean, N. Y. 


AIR COMPRESSORS 


? 


| 


DRIVE BRACKET FOR 
BLOWER (Left) 


or bracket is 


Outret. Standard 
mounted on second 
insulated from | 
which it is secured 


by flexible rubber 


cushions Floating bracket 
shown on photograph by white finish 
N n l-to-metal Used on 


BALANCED, anhydrous, 1 
to 125 c.f.m. at pres- 
sures of 10 to 400 Ib 
Claimed to deliver oil- 
and moisture- free air 
at high efficiency. Cork- 
insulated, steel machine 


base, ball-bearing motor 
and compressor Cata- 
log Union-( Machine 


Co., Union ( 


AIR COMPRESSOR 


STATIONARY, WG-8, 
heavy-duty, single 
l-cyl., double-acti 
as horizontal air and 
compressor in SIZ€ 
to 50 hp. and pressur 
of 5 to 150 Ib 3 
\-13 Sull 
t ind 


AIR COMPRESSOR 


SELF-CONTAINEI 111 

gasoline engine 
| compressor Di 
rect-connected to 4-cyl., 
Hercules en- 


100 r.p.m 


gine to produc e § 
at 100-lb. pressure, / 
in. long, 30 in. \ 
and 50 in. his 
tin Chicage 
Tool 


Co., 
New Yo 


AIR COMPRESSOR 


“Ro-Twin”  sliding-vane, 
compressor 


stage rotary 
for pressures up to 100 1b 
has both stages and inter 
cooler in single casing. One 
stuffing box, one flexible 
coupling and two bearings 
From 20 hp., 1740 r.p.m. 
to 100 hp., 690 r.p.m. for 
from 69 to 412 c.f.m, at 


100 Ib. pressure.—Allts- 
Chalmers Mfg. Co., Mil 
waukee, 


AIR HOSE 


“STERLING” cord air hose built like 
] 


tire with cords laid in tough rubber 


cushions and isolated from adjacent 
plies Lighter, more flexible, a 


esistance to pressure. Spe 
ounded cover. Oil resistant 
1 tube.—New York Belting 
1g Co., Passaic, N. 


greater r 
cial com] 
rubber ir 
> } 


Pachi 


AIR-LINE CONDENSER 


Type HP-504-2 heavy-duty 
removes oil and water from 


ndenser 


ines 


735 


SILENCER-FILTER 
Be ““PROTECTOMOTOR, for air compres 
> sors, filters incoming air and muffles 
‘ combined with positive dry filtering 
wis 
| 
et 
. 
nected universal blowers.—J/lq Elec- 


y 


AIR REGULATOR 

Tyr HFS for sensitive regulation 

below 30 Ib. Variation 1 oz. for 

each 10-lb variation of main-line pres- 
Toledo, Ohio. 


sure DeVilbiss Ce 


AIR COMPRESSOR 


Carson packing ring so that no 
grease or oil is required for lubricat- 
ing air cylinder of “Oflfreair,’’ Class 
3-ATC compressor. Tail rod and 
bearing carry weight of piston t 
preserve carbon ring. Collar on pis 
ton rod keeps oil out of cylinder. 
Flat or multiple V-belt drive, or 
direct-connected synchronous motor, 
steam ine or countershaft.—Penn- 
sylvanta ump & Compressor Co., 


FUEL-BURNING EQUIPMENT 


Above—Jeffrey coal crusher 


Below—Griscom-Russell fuel oil heater 


FUEL-OIL HEATER 


Twin G-Fin section heater has ex- 
terior heating surface more than 
eight times area of interior cylindri- 
cal surface. Two parallel steel pipes 
with flanged inlet and outlet connec- 
tions at one end and welded flange 
at other serve as shells for fin-pipes. 
18 longitudinal fins about circumfer- 
ence extend along length of each 
pipe from shell connection to return 
bend at floating end where steel ring 


UNIT COOLER 


Unit, suspended in room, is equipped 
with motor and fan. No duct work. 
Rotated in full circle by loosening 
locknut and two unions. Coolant may 
be tap or well water, ice or refrig- 
erated water, alcohol, glycerin or 
other non-corrosive brine. For heat- 
ing, hot water or low-pressure steam 
can be circulated.—Modine Mfg. Co., 
Racine, Wis. 


REFRIGERANT GAS 

LEAK DETECTOR 

**Prest-0-LITE Halide Leak  De- 
tector’ for refrigerating air 
conditioning units using chemical 
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around fins supports internal pipe in 
shell.—Griscom-Russell Co., 285 Mad 
tson Ave., New York, N. Y. 


COAL CRUSHER 


SELF-CONTAINED, endless belt drive 
between rolls of this  double-roll 
crusher allow quick adjustment of 
rolls within limits of sizing range 
while machine is running. All-steel 
rame with heavy steel cross-ties.— 
Jeffrey Mfg. Co., Columbus, Ohio. 


compounds containing halogen fam- 
ily—fiuorine, chlorine, bromine, io- 
dine. Needle-valve torch-handle as- 
sembly, burner which includes 
suction nipple for attaching rubber 
hose, and chimney with copper re- 
action plate. Not suitable for locat- 
ing leaks of any combustible gas.— 
Linde Air Products Co., 30 East 
42nd St., New York, N. Y. 


UNIT HEATERS 


“AIRVECTOR™ has new motor mount- 
ing and  vibration-deadening ribs, 
welded construction. Full range of 
sizes. Catalog C-4.—Atrtherm Mfg. 
Cs, 1474 S. Vandeventer, St. Louis, 

Mo. 


WEIGHING MACHINE 


COMPLETE remote control, indication 

nd recording of weighing process is 
provided by this automatic system. 
lial or lever system actuates remote 
indicating dial and totalizing device 
for each boiler. Drop in coal supply 
1 on remote di and auto- 
reduces air supply in pro- 
Toledo (Ohio) Scale Co 


SPREADER STOKER 


FEED worm measures up to 1%-in. 
coal and conveys it into transfer 
box, where it is picked up by air 
stream and carried to spreader noz- 
zles. Finer particles burned in sus- 
pension. Larger pieces spread in 
shallow layer. Temperature at grate 
line is below fusion point of ash 
and clinkers. Five sizes, 75 to 500 
b.h.p.—Iron Fireman Co., 1305 
S. W. 12th Ave., Portland, Ore. 


HEATING, VENTILATING, REFRIGERATING 


ZONE CONTROL 
HEATING SYSTEM 


Type G pressure box for remote con- 
trol regulates motor movement in 
Type AS or AL damper motors, 
Type B or C modulating zone valves. 
Installed on low-pressure heating 
steam main or riser leading to radi- 
ator orifices. Modulating zone valve, 
to right of pressure box, reduces 
steam supply from pressures over 
100 lb, to fraction of an ounce for 
lower rates of flow through radiator 
orifices. Also regulates supply in 


accordance with load. Actuated by 
ial electric motor.—Hoffman Spe- 
ctalty Co., Waterbury, Conn. 


spec 


ECONOMIZER 
FOR AIR-CONDITIONING 


To REDUCE water consumption, a 
combination forced-draft cooling- 
tower and refrigerant condenser, in- 
door or outdoor. Fan passes outside 
air through pipe coils over which 
water trickles. Refrigerant condensed 
inside coils falls to liguid receiver 
in base. Cooling water recirculated 
from drain pan by pump driven by 
1/6-hp. motor. Make-up automatically 
by float valve. Seamless-steel liquid- 
receiver with dished-head is provided 
with vortex eliminator to insure min- 
imum liquid level and maintain liquid 
seal. Standard capacities 3 to 50 
tons.—York Ice Machinery Corp., 
York, Pa. 


ELECTRIC UNIT HEATER 


“ELECTROMODE’’ convection heater 
takes 34 kw. Calrod element around 
which aluminum is poured. 4% in. 
wide, 9% in. long and 16 in. high, 
completely insulated, flush with wall. 
—Electric Air Heater Co., Division 
of American Founders Eqpt. Co., 555 
Byrkit St., Mishawaka, Ind. 


AIR-CONDITIONER 


REDESIGNED “Climate Changer’ has 
coated cascade traps and target-type 
humidifier which eliminates clogging 
of spray nozzles. %-in. thick insula- 
tion on bottom of unit prevents 
sweating. Motor now on side for 
easy servicing. Co., La 
Crosse, Wis. 


GLASS-WOOL INSULATION 


Lonc, interlocked glass fibers, for 
refrigerated and heated equipment 
up to 1,000 deg. F. Variety of forms 
in densities from 1% Ib. to 6 lb. per 
cu. ft. Highly efficient insulator, 
will not absorb fumes or moisture, 
fireproof, sterile, rotproof and chem- 
ically stable; fluffs and expands _in- 
stead of settling —Armstrong Cork 
Products Co., Lancaster, Pa. 
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ment and pair of / . 
filter pads. Maxi- / Wa 
| 
| 4 


CONDENSING UNITS 


Type “CLS”, hermetically sealed, 
rated at from 7 to 22 tons cooling 
capacity, have water-cooled a.c. mo- 
tors completely inclosed with com- 
pressors and use Freon as refriger- 
ant. Rotor of driving motor is over- 
hung from main rear compressor 
bearing on short extension of com- 
pressor crankshaft. Forced lubrica- 
tion from pump driven from main 
crankshaft through Micarta gear. 


Series-parallel condenser 
permits use of city 
tower.—lWestinghouse 
Mfg. Co., Mansfield, 


manifold 
water or cooling 

Electric & 
Ohio. 


radiation 


Mfg. 


cast-iron 
Modine 


1,300 sq. ft. of 
at standard conditions 
Co., Racine, Ws. 


ENGINE-DRIVEN 
REFRIGERATING UNIT 


“TcE ENGINE’ operates on 
or natural Fully automatic. 
Seven tons ice-melting effect. Single 
or multiple units. Mechanism in- 
closed in sound-silenced cabinets, 
cushion-mounted. Powered by Model 
FC heavy-duty, 4-cyl., 3%4x4-in., 20 
hp., 1,160-r.p.m., gas or gasoline en 
gine. Battery started and_ ignited. 


artificial 


CONDENSING UNIT 


Type CM-122L combines belt-driven 
compressor, external motor, V-belt, 
shell-and-tube condenser-receiver, _li- 
quid refrigerant strainer, suction- 


pressure controller, 
safety lockout, 
service valves, 


high-pressure 
water-regulating valve, 
water and refrigerant 


connections, lubricating oil charge, 
and holding charge of Freon refrig- 
erant on one base. 40-hp. motor, a.c. 
or d.c., and provides cooling of 


514,000 B.t.u. per hr., with cooling 


water at 75 deg. F., and water con- 
sumption of 3,880 g.h.p. Compressor 
V-8 type, 4x4 in., "operating at 650 
r.p.m.—General Electric Co., Sche- 


nect tady, Ws 


GLASS FILTERS 
Air filters 


consist of series of bonded 
mats and 


flexible glass fibers confined 
on intake and discharge faces by ex 
vanded metal grilles and inclosed by 
frame. Mass of 
coated with odorless, 
evaporating and 


glass 
nreproot, 
non-corrosive 


chemical, physically catch and hold 
all manner of dust particles. Will 
gather four times its own weight 

of 2 lb.—Industrial Market Division, 
vens-Illinots Glass led 


UNIT HEATERS 

Mopet 6280 dire ct-suspension unit 
has t steam and 60- 
entering 148,800 B.t.u. 


Capacity a 


cast-iror idard con- 
ditions 1 motor 

Model ‘ arge single-con- 
denser, single-fan unit with side tap- 
pings to save fapacity is 
312,000 B.t hour at 2-Ib. steam 
and 60 Hae Bi ering air. Replaces 


December, 


COMBINED HUMIDISTAT 
AND THERMOSTAT 


“WYTHERSTAT”’ in case 41% in. x 
7 in. x 134 in., controls temperature 
and humic dity ‘with air-cond litioni ng. 
“Comfortro Is same 
are inte ared to 
terms of ective temperat 
tin C.—Julien P. Friez é 
Baltimore St. and Central 
timore, Md. 


HUMIDITY 
CONTROL 
CoMBINATION of 
water valve on Friez insertio1 
midistat. For installation in ‘ec 
air returns’ and c¢ t-type co 


give 


Supreme solenoid 


bine 


tioners. Electric especially de 
signed for Cast-iron 
case with termin : for BN 
connections, Descriptive t ) 
3820.—Supreme Electric ducts 
Corp., Rochester, N. Y. 


UNIT HEATERS 
bz aked l-cr = le 


anist 
Paci 
“entilating 
Ave., Chicago, 


SPECIAL 
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Automat 
water-cooled, 
cabinet, 


thermostats 
closed in 
pressure lubricated 


with oil 


filter, automatic vacuum-operater 
clutch. Compressor is 4-cyl., V-type, 
3'44x2'4-1n., 600-r.p.m. unit. Driven 


by multiple V-belt with automatic 
tightener. Arranged for shell-and-tube 
(running water) or evaporative con 
denser, High and low-pressure cutout 
1utomatic control. Freon or methyl 


chl ride as refrigerants Low-side re- 
frigerant line, 1% in O. D. high-side, 
% in. O. VD. to condenser. Over-all 
size of unit 66 in. long, 27 in. wide, 


35 in. high. Weight, 1,000 Ib la 
kesha Moto» 


TEMPERATURE 
CONTROL VALVE 
PHERMOTON valve, 


namcian. 
xpansion, pre 


operated Dy liqu 


mate tempe! ) auto 
matically var ste t 

heati coil acket y 

in automatically varied in 
size by position of needle v ‘iv con- 


led by temperature of expat 
member in turn proportional to vol 
ume of steam flowing. Will discharge 
condensate at any set temperature 
wn to 90 deg. F Sarco ( I ne 

Madison Ave., 


183 


connect to lighti cir 
- on a.c. Cz lle up te 
000 without ng bulb 


(1) connecting tube (2) a | WS 

(3) are filled with temperature 

Sensitive liquid. Tempe rise 


Ss pushing 


up, expanding ‘lo: iding 


Lever ontacts pin i 

(6) clicking it on or oft 

made by turning dial 

shaft carries cam (8) which moves 
(4) closer to or farthe iway fron 
(9 iS varying tempe ture ut 
which contact occurs Switch ech 
inism on pivot (9) by spring 
(10) Lead wires d through 
case at (11) Wi Instrument 

rp., 40 East 34th St., N. Y. C 


CLOSE-CONTROL 
HEATING SYSTEM 


Savincs of 15% and more in use 
of steam after boiler room = are 
claimed for new heating system with 


“Radiostat” control for low-pressure 
jobs for fairly large building \1S0 


42% average saving claimed in steam 
production costs through lower Priced 
smokeless operation 
creased efficiency, using 
underfeed stokers. | 
ing through electronic 
by, outside temperature. 
and 1518.—Link Belt 
18th St., 


Chicago, Ill. 


DUCT INSULATION 


corkboard for small commercial 


llations to pre 
ther than to 
thin 
f 
ois 
heavy steel casing with multi e, 
louble-inlet fans, with V-bele drive 
Automatic temperature control 
through thermostat regulation ol 
ery Cor Pa 


LARGER PORTABSBLE 
AIR-CONDITIONER 
Mopez. BA-100; companion 
BA-75, is 45 


deep, 


and 


depending 
intake 


ening device lamyy 

open 1 to 1 Ele 

tric panel 1 on 110 
lee 
Vachiner 

UNIT HEATER 

“Grip” heater in four new es with 
all cast-aluminum heat sections 
bonded with steam ch to pre 

vent electrolysis Capacities at 2 
Ib. steam pressure and 60-de tem 
pe ature ire Ni B u 


90-c.f.m. air volume at fan 


No 520—97,500 B.t.u. with 500 
c.f.m. air volume No -1 0) 
B.t.u. with 4,200-c.f.1 ind No 0 
248,000 B.t.u. with )-c.f.n ur 
volume it tan Unit Heater 


Wausau, 


HAND-ASPIRATED 
PSYCHROMETER 


ilar to those 1rometer 
but arranged on over bulb 
induced by hand pumy 
forms case, giving closed 
ver-all engtl 
l x 34 in Ws ht 19 
oz.—Julien P. Fri 
Sons Tne Baltimore, 


737 


entilating 
ilenced 
3 
Electric 850 North 5 
Crawfor Ill j 


CONDENSING UNIT 


Ht RME TICALLY sealed condensing 
Type WFB-33H, uses water as 

c medium and Freon as 
refrigerant. 24 in. long, 18% in. 
wide, 1134 in. high, can be built into 
cabinet without louvres. 1/3-hp. ca- 
pacitor type motor direct-connected 
-c 1 x %-in. compressor.— 
1ouse Electric & Mfg. Co., 


ttsburgh, Pa. 


AUTOMATIC SPACE HEATER 


Evectric heater consists of heating 
element, control thermostat, ther- 
mometer, pilot light, and 3-in. outlet 
box on sequal metal frame. Metal 
guard protects heating element, and 


FLEXIBLE COUPLING 


Tyre W non-lubricated, heavy-duty, 
coupling has individual load cushions 
free floating between metal jaws and 
secured by spiral steel spring. Cush 
ioning materials brake-lining, leather 
or rubber-duck. Bores from 3 to 14 
in, diam for 18 to 2,000 hp. at 100 
roy Tool Works, 5019 
West Chicago, Ill. 


Ot 


FRACTIONAL-HORSEPOWER 
FLEXIBLE COUPLING 


3-PART coupling has oil resistant rub- 
ber inserts to provide resilience and 
flexibility, quiet operation; shock and 
absorption. No lubrication 
Three sizes, 34- and 
l-in. bore, transmitting 1/3, 1 and 5 
hp., respectively, at 1, 750° r.p.m 

Certified Flexible Couplings, Inc., 122 
East 42nd St... New York, N. 


back is insulated. 
Standard model rated 
500 watts. 110 volts 
a.c. or d.c. Special 
| models for 220- and 
1 440-volt a.c. or d.c. 
i Over-all length 275 
in., width 5 in., depth 
5144 in. Thermostat 
adjustable to hold heat 
| anywhere between 3 
i deg. and 60 deg. F. 
Rockwood Sprinkler 
Co., Worcester, Mass. 


tre 


JOINT COMPOUND 


“CopaLit” packing and _ insulating 
compound in liquid and cake form 1s 
unaffected by benzine, benzol, min- 
eral oil, dilute acids, high tempera- 
tures and pressures, and possesses 
high _ electric insulation properties. 
Satisfactory as sealing snenall for 
machines using Freon, F-11, F-114, 
etc. Liquid for highly machined sur- 
faces, paste for rough surfaces. 
“Rustnil” (diluted Copalit) for paint- 
ing or spraying metal surfaces to 
prevent rust and resist corrosive 
liquids or gases. 1- and 5-gal. con- 
tainers. No. 1 for brushing, No. 2 
for spraying. Bulletin.— National 
Boiler Improvement Co., 4100 Geor- 
gia Ave., Washington, D. C. 


V-BELT SHEAVE 


“DR” sheave consists of hub on 
which can be mounted rims of vary- 
ing y di ameters and number of 
grooves. Rims can be mounted in 
four different positions so that hub 
can be about central or have re- 
quired offset. Wide selection of 
diameters and number of grooves for 
and belts. Bulletin A-208. 
—Dodge Mfg. Corp., Mishawaka, 
Ind. 


MULTI-V BELTS 


Two styles of multi-V belts: one for 
small- pulley, short-center. high-speed 
drives is single-strand to withstand 
flexing and stretching. Other, for 
larger drives, has laminated construc- 
tion with great number of cords and 
several layers of stiffening fabric.— 
B. F. Goodrich Co., Akron, Ohic 


VARIABLE-SPEED 
TRANSMISSION 


CompactLy housed transmission is 
about motor size and gives from % 
motor speed down to zero and reverse, 
with one turn of control wheel. Mo- 
tor can be built in, connected to 
transmission by a flexible coupling, 
or unit may be driven from lineshaft 
or other power shafts. Geared head 
provides reduction up to 7 to 1 or 
step-up as high as 1 to 4, In latter 
case top speed can be as high as 
twice motor speed. With reduction 
gearing, full motor power can be 
developed at a top speed of 60 r.p.m. 
Can be controlled by remote or auto- 
matic unit by pressure or tension 
devices, cam, pilot motor, selsyn or 
other commonly used methods. Three 
standard sizes with range of capacity 
up to 7% hp. and two speed ranges, 
normal and extreme.—Graham Trans- 
missions, Springfield, Vt. 


MOTOR BASE 


“STRAITLINE’ automatic base for 
operating with Vari-pitch Textrope 
sheave maintains uniform belt ten- 
sion, Dial indicator shows tension. 
4 ball-bearings support motor and 
upper half of base. Handwheel con- 
trols speed of sheave and moves mo- 
tor to compensate for change in 
centers between shafts.—Allis-Chal- 
mers Mfg. Co., Milwaukee, Wis. 


ROUND LEATHER BELTING 


Bett hook buried in groove and hook 
ends clinched into opposite groove 
below surface, thus leaving smooth 
even, strong joint in this “Hook 
Groove” belting.—Victor R. Clark 
Belting Co., 005 W. Washington 
Bivd., Chicago, 


SMALL-PULLEY BELT 


“Priytex”’ for high-speed transmis- 
sion over small pulleys has light- 
weight silver duck fabric. 4, 5, 6, 
and 7 plies from 1 to 8 in.—Ther- 
moid Rubber Co., Trenton, N. J. 


SELF-ALIGNING 
PILLOW BLOCK 


CAST-STEEL housing with ball-and- 
socket bearing that permits free os- 
cillation of about 3 deg.—Palmer-Bee 
Co., Detroit, Mich. 
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FLEXIBLE COUPLING 


IMPROVEMENTS consist of two sprock- 
ets encircled by links of double- 
strand roller chain. Clearance be- 
tween sprocket teéth and chain side 
co permit misalignment of connected 
shafts. Double-strand chain gives 
coupling of a given size more horse- 
power capacity, and permits use of 
larger shafts for given outside diam- 
eter.—Diamond Chain & Mfg. Co., 
Indianapolis, Ind. 


V-BELT COUPLER 


“GRIP-FLEX”’ roller-bearing coupling 
in all standard sizes from A to E in 
a variety of types to suit belt, 
strength and size. Other sizes to 
order. Anchor plate surrounds belt 
ends. Side plates and replaceable 
roller bearings. Friction pin is self 
lubricating raw-hide type. Permits 
belt to be cut to size from roll 
Bulletin 36.—Shippert Mfg. 

Dept. P, 414 South Galean Ave., 
Dizon, Til. 


POWER UNIT 


“‘SPEED-TROL,” inclosed, infinitely var- 
iable-speed transmission and motor 
for %4 to 15 hp. has medium-width 
V-belt running in alloy-iron pulleys 
on parallel shafts. Handwheel 
changes diameter of both pulleys 
through chains and sprockets. Single 
or multiple reduction. All types of 
motors and remote and _ automatic 
controls.—Sterling Electric Motors, 
Inc.. Telegraph Rd. at Atlantic 
Blvd., Los Angeles, Calif. 


LIGHT-DUTY BELT 


Be_tpaco Jr. may also be used as 
shaping or forming belts for light 
conveyors. Extra plies for “body” 
yet flexibility allows belt to hug 
pulleys.—New York Belting & Pack- 
1 Market St., Passaic, 


LOCK BEARING 


“GRIP-LOCK,”’ self-aligning, extended 
inner race spring-steel 
locking shoe in eccentric groove ma- 
chined in bore of inner race.— 
SKF Industries, Inc., Front St. & 
Erie Ave., Philadelphia, Pa. 


COMPOSITION BELT 


Styte “F” has red friction pulley 
surface for use where slight starting 


1936 


i 
F 1 
738 


pulley 


has_ bare- 
surface 
required or 
as in winder 
Rubber Mfg. 
Manhattan, 


slip is desired. Style 
back untreated duck 
where greater slip 
where slip is essential, 
drives.— Manhattan 
Division of  Ravybestos 
Inc., Passaic, N. J. 


FRACTIONAL-HP. 
GEARMOTORS 


AVAILABLE 


is 


in single- and double-re- 


duction with right-angle-shaft drive, 
and single-, double- and 
tion for parallel-shaft drive. Speeds 


as low as 6 r.p.m. Illustration shows 
single-reduction right-angle drive with 


out- racieed of 30 r.p.m., driven by 
1/6-hp., 110/220-volt, 60-cycle, 1,725- 
r.p.m. motor. Ball-bearing, single- 
phase, repulsion-start-induction mo- 
tor with high-speed shaft extension. 
—Wagner Electric Co., 6400 Ply- 
mouth Ave., St. Louis, Mo. 


PACKING FOR 
HIGH-SPEED SHAFT 


“LOCKRING” 
nia, oil 


seal for Freon, ammo- 
or water. Every ring self-ad- 
justing. Rings of soft metal cushioned 
with asbestos laminated and molded 
ae vulcanized at high temperatures. 
Asbestos rings are resilient. Slight 
pressure on gland expands them to 
stuffing box wall, and compresses all 
metallic rings evenly to shaft.—W4l- 
liams Gauge Co., 1620 Pennsylvania 


Ave., N. S., Pittsburgh, Pa. 
BRAKE LINING 

StyteE No. 900 woven and com- 
pressed brake lining for heavy in- 


equipment, 
woven lining with 
of ‘compressed styles. 
ily formed; adaptab le 
speed requirements; 
stro will withstand severe shock- 

oading.—J ohns-Manville, East 
40th York 


incorporates solid 
wearing qualities 
“lexible read 
to various 
mechanically 


ng: 
ngs 


lew 


GEARMOTORS 


EXPLOSION-PROOF units from 1% t 
75 hp. For Class 1, Group D, Z 


ardous, locations. Single helical wea 
heat-treated. Approved for infla 
mable_ vapors.- es ghouse Elec 
& Mfg. Co., East Pittsburgh, Pa. 


VARIABLE-SPEED 
MOTOR DRIVE 


CoMBINEs in one inclosure 
ard constant-speed 
mechanism, and 

speed- reduction 


stand. 
control 
required ) 
gears. Dial indicato1 
registers speeds on scale calibrated 
from 1 to 6, as handwheel is turned. 
V-belt runs between two sets of cone 
faced disks adjustable in diameter 
and mounted on parallel shafts. Vari- 
able-speed shaft may extend 
either side. Horizontal vertical d 
in four from to 7% 
ratios from 2 to 1 through 
With helical gear units ra 
189 to 1. Output 

to 3,480 r.p.m.—Reeves P 
Columbus, Ind. 


BELT PULLEY 
BANDAGES 


any 
motor, 


(where 


sizes 


tlos 
trom 
ulley 


speeds 


CONTRASIT” permits oper 1 th 

slack belts, eliminates resin and _ in- 
sures even pull. For wood, iron, 
steel and leather, stepped-cone and 
common pulleys. Scann- 
American Se 
way, New York, N. 


VULCANIZER 


lowers 


cost 


ALUMINUM 


10( 


MULTIPLE FLAT-BELT 
DRIVE 


““NucoRD” 
bility, said 
dium doub 


f 


in 


ana 


Mechanical 


VIBRATION-DAMPING 


INSULATORS 


“VIBRO-INSULATORS” ar 


4 
rubber attached to 


brass-platir ype of 
gives S101 rt 
Three types: No. 1 
? 
witl 
and min 
pe No. 
in 


on-metali 


METERS, RECORDERS AND TESTING INSTRUMENTS 


Mid-December, 


RECORDING THERMOMETER 


GAS-FILLED unit with helical-coil car- 


tridge-sealed as a protection against 
dirt, moisture and Helix 
capillary tubing and sensitive bulbs 
welded together, filled with nitrogen, 
calibrated and sealed in laboratory 
Unit can be readily removed from 
reading instrument for recalibration, 
repair or change of range without 


disturbing or exposing any mechan 


ism. Highly sensitive, accurate and 
trouble-free. bulbs for 
measuring flue-gas temperature, aver- 
age temperatures of large areas, tem- 
peratures in open vats or tanks 
closed tanks under pressure or vacuum 
pipe lines, refrigeration systems, etc. 
Operating ranges 20 t + 1.000 
lee. F. O three record 

Data Book -Republic Flo 


Meters Co., 
Chicago, I 


PRESSURE EQUALIZER 


For i! istrume ubje ) shock 
pulsation or chatter from changes of 
pressure. Brass or Bronze. WNa- 
tional Boiler Improvement Go., Wa 


4100 Georgia Ave., Washington, 


nts st ct te 


1936-—-POWER 


ORIFICE METER 


1 


vulcanize 


1 reduces 


vibrations pet 


fre 


ot 
flat 
n m 
lh 

t} ] 
this lace 
O00 7) 
reed 
Boa 140, 


19.3 


DIRECT-READING integrator, in 
chart, spring or electric clock drive, 
interchangeable manometer tubes, re 
movable cover plates and forged-stee 
float chamber. Flush panel or rear 


] 


mounting Meter bodies for t 
200 f water 
and Allegheny Ave 


AUTOMATIC. ORSAT. 


“ORSATOMAT” analyzes 


contains 


chambers 

ws 
moving pointe as 
and necessary rubber 
pressed Steel case of 
ign with carryit han 


SMALL-BULRB, gas-filled, I 60 to 
1,000 deg. F., where ‘a ing 100 ft 
long oO more 1 required Re¢ 
ilar case, one or t with 
chart, one it ize 
Catalog 1250.—Bristol ( Water 
Coun 

STROBOSCOPE 

PorTABLE Stroboglow producing mo 
mentary 300,000 c.p dura 
tion of about 10 microseconds. In- 
built electronic timer Mechanical 
contactor or hi igh voltage used to 
trip lamp in Type PSI 100 to 
30,000 cycles per min. V estinghouse 
Electric & Mfg. Co., East Pitts 
burgh, Pa. 

ILLUMINATION METER 
VEST-POCKET photo-electric meter 
eads up to 250 foot-candles. Scale 
divided in five “seeing task’’ zones 
set off by is 1 divisions. 234x23%4 
in.—W esto Electrical Instrument 
Corp., Newerk, 


739 


for belting up to 28-in. 
weight to 300 Ib. 220 
. ber Goods Div., B. F. Goodrich Co., 
ihron pie 1 S¢ a operatit a 
Teed lever. No valves and no manual lev- rie 
eling or measuring. Results indicated ' 
si, by pointer movement on large scale. 
ae to be equivalent to me link 
or ply rubber belt Cords gum all it 
: dipped, then coated with special com- 
he ‘ width. Endless belts up to 300 ft.; position illustrated. Ab 
2 sorbing chemical retains streneth tor 
Blvd., Chicago, IIl. METAL 

T 20 
r sq. in, | a 
1 mini 4 
{ 
By 
sizes f oad 
B. F. Goodrich Cc lkro 
@ 
*“TEK-LACE 1) , 
belts or V-belts. 0.055 it RECORDING THERMOMETER 
eter, has tensile strength 
| \ 3-in. belt fastened wit 
has a tensile strength of 
at the joint. Holes for it a 
Sudbury Lal P Cy. 
South Sudbury, Alass 
4 


PYROMETERS 


es of surface and needle ele- 
use with one indicator, 
where small thermocouple 
out % in. diam.) is re- 
versal joint. A-2 offset 
lat surfaces. B-1 for 
ace temperatures of 
moving rolls also has 
B-2 has thermocouple 
in ‘sae needle. Bulletin No. 60-4 
} meter Instrument Co., 103-5 


Yorke, N.Y. 


tte 


SPEED RECORDERS 


For continuously indicating and_re- 
cordin d at any desired location, 
= speed 
y tachometer magneto at 
tached to rotating shaft, which gen 
propor 
lead wires connected 
max recorder ot type pre 


recorder as 


electromotive torce 


tional to speed. 
t 


ferred. Recorder records on moving 
chart or actuates signals Leeds & 
Northrup Co., Philadelphia, Pa. 


D. C. ANALYZER 


8x11x13 in., has ammeter with self- 

tal shunts for 7%, 75, 750 
can be Pee to 50- 
instrument by switch. Sec- 
rent reads volts and ohms 
for changing ranges. Volt 


150, 300, and 750 volts. 


are 5 and 500 at center 
1 


of sca can be read from 0.1 ohm 
to 20,000 ohms.—Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 


BAROGRAPH 


MicroraROGRAPHS show minute 
+ } 


t s t er as continu 

inke rding scale ex 

par t to 1. Jewels 
k en lw? > 


Rotameter uses a 
e with a tapered pole or 
metering pin, larger at bottom, in its 


center. On this pole, a ring-sha; ved 
indicating element a “rotor” 
rises with incres asing ow to increase 
orifice area. Rotor in close prox- 
imity to tube, so can be seen readily 
sven in dark liquids. A ion 
for measuring flow of liquids which 
become very viscous near room tem- 
peratures uses a hollow metering tube 
through which steam or hot water 
flows. Protecting case can be plz 

around meter to prevent heat 
Schutte & Koerting Co. 
Thompson Sts., Philadelphia, 


MERCURY-VAPOR 
DETECTOR 


Detected by selenium-sulphide paper 
strips which turn brown when ex 
rerio | Knowing how long selenium- 
treated paper has been exposed and 
determining intensity of brown by 
comparison with chart, concentration 
of vapor can be determined. Heat 
from lamp causes fairly constant 
flow of warm air up through cone so 

itus may calibrated. 
Color scale has six colors ienthaceniy 
graduated. General Electric Co., 
Schenecta ly, N. y. 


PORTABLE TESTING BOX 
FOR RELAYS 


15-L8., 9x10x713-in. For distance, re 


rctance onerable 
actance or tmpedance relavs, operable 


by one man in field Requires ex 
ternal resistors and reactors (port 
ible). No phase-angle 
sary General Elects 

wy, 


PORTABLE VOLT- 
WATTMETER 


COMBINATION volt-wattmeter to suit 


Type AP-9 series. Over-all 
4% of  full- scale value.—General 
Electric Co., Schenectady, N. VY 


SEPARABLE THERMOCOUPLE 
WELL-TUBE SYSTEM 


To OVERCOME time lag caused by ex- 
tra thickness of metal and dead air 
space betwee n well and bulb, ‘‘Ther- 
mospeed’ is claimed to have a speed 


closely approaching bare-bulb thermo- 
couples.—Taylor 
Rochester, N. Y. 


Instrument Cos., 


PORTABLE THERMOMETER 
SENSITIVE element (bulb), mercury- 
filled, outside cases for quicker re- 


sponse lack-enameled, die-cast 
iluminum ca Gasketed. moisture- 
proof door with tamper-proof lock 
Records on 8-in. 24-hr chart.— 

Brown Instr iment Wayne Junc- 
ton, Philadelphia, Pa. 


ATMOSPHERIC PRESSURE- 
TANK GAGE (Left) 
AIR-ACTUATED unit using mercury as 
me: suring medium and non-evaporat- 
ing red oil in a glass tube to indicate. 
Mercury chamber at bottom is con- 
centric U-tube. Bulb at top right- 
hand side serves as air pump which 
connects with small tube that passes 
down behind indicating dial to bot- 
tom of outer chamber of U-tube. Air 
pumpe d in, bubbles through mercury 
of this chamber. and out through con- 
nection at top left-hand side of gage 
in tank, Air Pree trapped by mer- 
cury can escape only through open- 
ing of copper tubing at bottom of 
ng measured, Air pressure 
cannot be increased by continuous 
pumping. When liquid measured is 
above required position of indicator, 
pumping air is mot necessary as 


1 may be piped directly to in 

ument T. W. MeNeil Engrg. 

t. Co., 4057 Van ren St.. 
Chicago, Ill. 


BOILER-WATER 
DENSITY METER 


‘“*DENSIMETER,” small floa 
bulb, sinks placed 
Water is. stirred 
thermometer. graduated in grains per 
gallon (from 25 to 500) until water 
cools to point where bulb floats. Bulb 
is in metal carrying-case and _ ther- 
mometer has pocket clin.—National 
{luman Corp.. 6216 West 66th 
Place, hicago Til. 
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POCKET-SIZE INSTRUMENTS 


Tyre <AS-5 pocket-size voltmeters, 
ammeters and milliammeters incor- 
porate element with higher torque 
and improved characteristics. Over- 
all dimensions 5144 x 3% x2 in., and 
weight 12 oz. Accuracy 1% of full- 


scale value. Magnetic damping, 
Permaloy moving vane, shielding 
from stray magnetic fields. Knife- 


edge pointer mirror 
General Electric Co., 


ROUND-CHART METERS 


RECORDING voltmeters and ammeters 
in wall, switchboard, flush-panel, 
pole, and portable models. All have 
moisture, fume and dustproof case. 
Measuring element can be replaced 
easily by removing three screws from 
Micrometer zero adjust 
ment and_ replaceable chromium 
plated tip on pen arm. 2-drop, fine- 
bore platinum-point fountain pen. 
Bulletin No. 436.—Bristol Co 
Waterbury, Coan. 


LOW-PRESSURE 
TEST GAGE 


Dia calibrated from 0 to 35 in. of 
water and fr mm 0 to 20 oz. in this 
“Figure 50” test gage. Bronze dia- 
phragm. 21'%-in. diam. black steel 
case, nickel ring and 1/4-in. pipe- 
thread bottom connection or in cast- 
alluminum case 214%4x5x6 in. with 3 
ft. of flexible hose. -— Fisher Gover- 
nor Co., Marshalltown, Iowa. 


INSTRUMENT TRANSFORMERS 


SEVERAL current and potential in- 
strument transformers in ratings of 
23 to 161 kv. Oil or pyranol filling 
Primaries wound on porcelain spools 
which serve as main part of insula- 
tion between primary and secondary. 
Current transformer mounted in 
shallow base and extends up int 


1936 


| 
/ —gh— Fl. | 
qh \ 250! 
= 
| 
: 
a. 
Obhr 
S< Baltimore St. Central 
FLOWMETERS 
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porcelain shell, used as high-voltage 
bushing. Potential transformers for 
use only on 3-phase, 4-wire grounded 
systems, and replace single-bushing 
convential type. In voltage classes 
below 69 kv., units are single core- 
and-coil assembly in a shallow tank 
and extending up into a_ porcelain 
shell which serves as_ high-voltage 
bushing. Above 69 kv., transformer 
consists of two or more core-and- 
coil units mounted vertically and con- 
nected in cascade.—General Electric 
Co., Schenectady, N. Y. 


DIAL THERMOMETERS 


Tyre 61. self-contained  universal- 
socket thermometer eliminates speci- 
fic stem for each application. Type 
62 distant-reading thermometer with 
6 ft. of connecting tubing and union 
or flexible bulb. Mounting flange 
with universal-socket. Ranges from 

leg. below to 800-deg. above zero. 
1. dial—Jas. P. Marsh Corp., 


2073 Southport Ave., Chicago, Ill. 


ROTARY DISPLACEMENT 
METERS 


+X 7-in meters for line pressures 
up to 25 Ib. per sq. in., have nor- 
mal capacity of 5,000 cu. ft. per 
hour at l-in. w.g. differential, but 
maintain commercial accuracy on 
loads from 10 to 150% of normal 
rating. Base for founda 1 mount- 
ing, or special | n pipe plate for 
ical gas line 


Diower Corp., 


Connersville, Ind. 


THERMOMETER TUBING 


“Brnoc” tubing has more twice 
normal angle of vision high 
magnification of mercury column. 
Thermometer itself has large black 
numerals n cream-colored back 
ground All straight, angle, and 
handled forms Bulletin 99023 

Taylor Instrument Cos., Rochester, 


Ne 


SOC 


MOTORS, ELECTRICAL AND ELEVATO 


FAN-COOLED. INCLOSED 
D.C. MOTOR 


Type SK 5- to 75-hp. motor for 
115, 230 and 550 volts d.c. Pulley 
may be mounted close to bearing 
and motor may be close to wall with- 
out interfering with ventilating.— 
Westinghouse Electric & Mfg. Co:, 
East Pittsburgh, Pa. 


RIVETED-FRAME MOTORS 


SQUIRREL-CAGE polyphase induction 
motors in riveted-frame sizes of 1 
to 15 hp. at 1,800 r.p.m. Improve- 
ments in stator-coil insulation, frame 
construction and other elements, Units 
can be used interchangeably, since 

include open, sleeve- or ball 
losed, inclosed fan-cooled, 
vertical, etc. Illustrated 
cut-away view of open sleeve-bearing 
type. Malleable-iron end frames; 


cast-iron end shields. 2-part condu 
boxes. Ball bearings provided with 
pressure grease fitting and _ relief 
plug; sleeve bearings equipped with 
oil-filler gage on r side of hous 
ing. Bulletins A-2345, GEA- 
1326C, GEA-134 GEA-1538A 
and GEA-1619B.—General Llect) 

Co., Schenectady, N. 


INCLOSED FAN-COOLED 
D.C. MOTOR 


Ilias external fan and = shroud on 
commutator end. Remove one cover 
from bracket open to 1 

brushes. Inner supporting bearing 
bracket cast integral with outer air 
shroud.—Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


it 


each 


SQUIRREL-CAGE MOTORS 


SPLASH-PROOF, all ratings from ™% to 
200 hp. for constant-speed and mul- 
tispeed continuous or intermittent 
duty in all voltages and cycles for 
any torque and_= starting current. 
Protection for inner parts from 
splash or spray, yet proper ventila 
tion by small 
end brackets 
frame cover 
Imperial Elec 


in bottom ¢ 


) 


ntake a 


SINGLE-PHASE 


Type CR, single-phase, repulsion- 
start motor has high starting and 
pul torques. 44- to 3-hp. sizes for 
110/220 volts on all commercial fre- 


CO, METER 


Percent CO me I Orsat: 
Meter It t luy illy, 
this 
nal sepowe motor 
quires 
ury tion t e it 
k 
h to last t 
‘ i rd \ ents 
dicat 1 re lers t f 
te 4 
t 
is stea flow 
essure be 
D it 
erse 
REMOTE-READING GAGE 
“Eyr-HYE” shows precise leve 
boiler water as bright gree: qu 
sharply illuminated. Bru re 
down around corners lers, | 
ing, etc.— Reliance. Gauge ( im 
Co., Cleveland, Ohio 
quencies. At about 60% of synchron 
1, centrifugal device short 
armature ind motor act 
as squirrel-cage induction WV estina- 
house Electric & Mfg. ( feast 


> 


Pittsburgh, Pa. 


tator. Special double-w 1 front 

bracket with four screw-type handle 
} ‘ 

covers removab! for adjustment ot 

brushe nd commutator Westing 

hous t Ifq ( ast 

Pitsburg Pa 


SOUND-ISOLATING 
MOTOR BASE 
“SouND-PRUF” 

platform supportes 
balls set in rece 


flanges. Number 


juste suit 


1t e 
conditions Motor 


screws tor 


stand- 


slotted and has adjustin 
helt 


Fits 


bel 

ardi has univer- 
sal motors.— 
W, Sacramento 
St 


AUTOMATIC ALTERNATOR 
VOLTAGE REGULATOR 


Type EF is a quick-acting, simple 
and accurate a.c. voltage-generator 


operator in exciter shunt 


an electronic-controlled rec- 


War Leonard t? Mount 
FISH-TAPE REEL 
“IpEAL”’ reel keeps tay iled and 
rotected serve handle 
rif Stan it 
hol ch ) 

x0.000 h tape 1 160 
sl e. En toma vy locked 
wit 1 ( itor 
resser Ci 1 


lwo ws tor ax hines 
ller it espondingly 
(FDA-1M and 
( General ric he 
\ 
} 


7500-VOLT, 500-AMP. CABLE 
TERMINATOR 


Cap nut and cover gaskets 1 it 


€ Cap nut « sses gasket, then 
mak direct ¢ il mtact with 
bronze cap ¢ 1 to porcelain. 


and stud 
d by laminated spring 
al with stud. Vertical 
lering | in stud connector. 

Delta-Star Electric Cc Chicago, Ill. 


ure on gasKet 


MOTOR-MOUNTED BRAKE 


ToTALLY enclosed, automatic solenoid 
| integral with motor from trac 
hp. (at 3,600 r.p.m.) 
ady mounted, on any 
the motor manutacturer 


ber is a single, heavy, 

Enclosin se. A.c. or 

duc st tight, weather-proot 
encl sures utler 

94 N. Twelfth St., 


small a.c. generators. No mo 


Current, proportional t 


} 
compounds 


generator voltage. Ine obt 
trom generator pote ial throu 
bination of reactor, resistor and 

type rectifier circuit For units 
where exciter field irrent is 1 am 

r less Westinghouse Flecty & 
Vfg. Co., East Pittsburgh, ft 


SELF-REGULATING 
BATTERY CHARGER 


Rectox, with no mov 


tains battery voltage at required 
value within plu r minus 1.75% 
for load variations | 1 ¢ 10% 

rating, and variations in 


f 
stage of plus or minus 10%.— 
ighouse k:lectri 


East Pittsburgh, Pa. 


pag 
tifier, deriving power { a.c. gen- 
erator and delivering rectified d.c. to 
response, because exciter shunt-field 
voltage is independent of  exciter 
irmature voltage. Automatic protec- 
PF tion for field winding as field cur 
rent is rapidly reduced, thus no field- 
discharge resistor is required across 
exciter shunt field while regulator ; 
S \ 
- 
| @ VOLTAGE REGULATORS 
j 
baa 
FAN-COOLED MOTORS 
Ties SK. fon 
cooled, totally enclosed, d.c. motors 2 
in sizes from 5 to 75 hp. and 115, ; 
230 and 550 volts. Brushes and com x 
| Milwaukee, 
A. C. VOLTAGE REGULATOR : 
parts. load, : 
INDUCTION MOTOR ith 
esilient rubber 
tween parallel x 
alls can be ad 
support platform 
Mid-Decemb POWER 74\ 
id-December, 1936 — 2 


METAL-CLAD SWITCHGEAR 
FOR LIGHT DUTY 


Tyre MI-9 uses Type FK-42 re- 

movable oil circuit breaker in either 

wo ratings—600 amp. and 5,000 

or 800 amp. and 2,500 volts, 

with an interrupting rating of 

0 kva. Manually or electrically 

ed Self-contained elevating 

lism with removable lever, 

I and interconnections.—General 
N 7 


Electric Co., Schenectady, N. 


ELECTRIC PLIERS 


INTERCHANGEABLE switchgear for in- 
carbon blocks in ends of jaws which 
ry large currents at low voltage 
om transformer to sides of fitting 
to be heated. Used include soldering, 
110 volts, 25, 
and 220 volts 
Commutator Dresser 
Park Ave., Sycamore, Til. 


OIL CIRCUIT BREAKER 


sweating joints, etc. 
cycles 


90-60 50—60 


Inpoor, FZ-220, station-tvpe breaker 
from 500,000 to 2,500,000 kva., and 
15 ky. to 34.5 kv.—Condit Electrical 
Mfg. ( Hyde Park Station, Bos- 
ton, Mass. 

TRANSFORMER FOR 
INSPECTION AND 
MAINTENANCE 

PorTABLE transformer has primary 
cord, rubber-covered,. which may be’ 


plugged into any 110-volt, 60-cycle 
circuit. Two secondaries to which ex- 


742 


tension cables are attached consist of 
vulcanized approved cable with spe- 
cial non-pullout plugs. Secondary 
current rated at 32 volts.—Acme 
Electric & Mfg. Co., Cleveland, Ohio. 


DISCONNECT SWITCH 


O1L-IMMERSED 15-kv. disconnect 
switch to handle additional feed 
sources at reasonable cost. Water- 


tight. Suitable in dirt, dust and ex- 
plosive hazards.—Delta-Star 
Co., Chicago, IIl. 


Electric 


LOW-CAPACITY 
RECTIFIERS 


SIMPLIFIED, assembled, 
trolled mercury-are rectifier 


grid-con- 
with rat- 


ing of 150 kw. at 250 volis and 30 
kw. at 550 volts, d.c. Rectifier tank, 
auxiliaries and control panel assem- 
bled and wired on common frame. 
by 5 ft. high.—<dllts-Chalmers 
Mfg. Co., Milwaukee, Wis. 
600-VOLT, 100-AMP. 


PLUGS AND RECEPTACLES 


For extra-heavy duty. “Jumbo-Type” 
has elements held position by 
screwing together heavy metal outer 
sections. Receptacles are tapped for 
2-in. conduit and for smaller sizes; 


and 
Star 


reducing bushing is used. 2-, 3-, 
4-pole combinations. — Delta 
Electric Co., Chicago, Ili, 


SURGE PROTECTORS 
AND ARC SUPPRESSORS 


No current flows in gaseous-dis- 
charge tubes until voltage is sut- 
ficient to ionize gas. F surge pro- 
tection, tube rated at 125, 250 or 
500 volts d.c. is shunted across coil 
or magnet between switch and coil 
and reduces potential to nominal in 


0.1125 
Junior line has 10-amp. cur- 


0.010 to after opening 
circuit. 
rent-carrying capacity, heavy-duty 
line 100 amp. Are suppressor reduces 
voltage rating of condenser needed 
across switch points. 3ulletin.— 
Sundt Engrg. Co., Lincoln 
Ave., Chicago, Jil. 


PHASE TRANSFORMER 

SEMI-PORTABLE, air-cooled, _ trans 
former features ease of handling and 
installation. Active parts attached to 


sec. 
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steel angles, inclosed in steel case 
{ 
i 
| 


Terminals for 220, 440 and 550 
volts, 3-phase, 60 cycles. Special 
transformers for 2-phase or other 
voltages. Changes 220 to 440 and 
550 volts, 440 to 220 and 550 volts, 
550 to 220 and 440 volts. 1 to 50 
kva.—Forbes & Myers, 172 Unton 


St., Worcester, Mass. 


METAL-CLAD SWITCHGEAR 


Tyre RA 3-phase unit, 20x40x62 to 
70 in., can be mounted in banks of 
two or more. All live parts steel 

] 1, and elements in separate 


enciosed, 
compartments with steel barriers be- 


tween. 5-kv., 600-amp., 25,000- and 
50,000-kva. oil-blast circuit breakers 


are interchangeable with other units 
of same rating. Positive interlock.— 
Delta-Star Electric Co., Clucago, 


; 


Be 


METAL-CLAD 
SWITCHGEAR 


INTERCHANGEABLE switchgear for in- 
stallation in as many sections as de- 
sired has steel-inclosed sections side 
by side. Each section has manually 
operated oil circuit breaker, ammeter, 
watthour meter and overload relays. 
7-ft. high by 5 ft. deep by 2 ft. 2 in. 
wide.—Delta-Star Electric Co., Chi- 
cago, Ill. 


SOLDERLESS CONNECTORS 


CLAMP-type, in equal halves cast to 
size. Sharp, minute projections dig 
into copper-tube conductor for  per- 
manent contact. Non-ferrous bolts, 
nuts and lockwashers.—Delta Star 
Electric Co., 2400 Block Fulton St., 
Chicago, Ill. 


METAL-CLAD SWITCHGEAR 


ILLUSTRATED is a 4-unit, 3-pole, 800 
amp., solenoid-operated oil circuit 
breaker with current transformers, 
relays and plus disconnectors with 
interlocks. Main bus in top com- 
partment. Right-hand or fifth unit 
he uses three potential transformers 
and 3-pole group-operated disconnect- 
ing “switch interlocked with door. 
7.5-kv. unit.—Delta-Star Electric Co., 
Chicago, Til. 


MANUAL FIELD- 
DISCHARGE SWITCH 


Type LF-23 switch is deadfront, 
mounted in back of board, and rated 
at 250 volts d.c., 100 and 200 amp. 
onl Double-throw switches are two 
single-throw switches with mechanical 
interlock to prevent closing both 
throws at once. Operating handle and 
escutcheon like those of Type SB-1 
control switch.—General Electric Co., 
Schenectady, N. 


DIRECTIONAL DISTANCE 
RELAY 
Tyre GCX12A 


unit consists 
ments, 


high-speed, 3-phase 
of three starting ele- 
three resistance units, and 

timing unit, also two instantaneous 
over-current units, one for each of 
two phases, to prevent tripping on 
fault currents less than their setting. 
Units connected with coils in series, 


with current windings of starting 
units and their contacts in series 
with main tripping contacts. Each 
overcurrent unit has calibrated set- 
tings of 4, 7 and 10 amp. Operating 
time on phase-to-phase faults in 
proximity to the relay will range 
from_ 1 to 1% cycles, with corre- 


sponding currents of 20 to 10 amp. 
Remote faults ho time.—General 
Electric C 0., Schenectady, N. Y. 


TRANSITE CONDUIT 


“TRANSITE-KORDUCT”’ asbestos-cement 
product has smooth interior. Thin- 
walled for duct inclosed in concrete. 
Rot-proof, incombustible, immune to 
electrolysis and corrosion, high heat- 


dissipation rate. — Johns-Manville 
Corp., 22 East 40th St.. New York, 
INDOOR BREAKERS 

Type F-122 oil 


circuit breakers rated at 25,000 kva. 
manually and electri cally operated up 
to 600 amp., 7,500 volts, and 800 
amp. 2,500 volts, 2- and 3-pole, sin- 
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gle-throw. Operating levers inside 


breaker chamber away from live con 
tact terminals, Panel or panel frame 
mounting direct control; wall, pipe, 
or il- steel frame mounting 
remote control. Electrically operated 
toscana may be arranged for wall, 


pipe or structural-steel frame mount- 
ing, remote control. Type SAF-2 sol- 
enoid-operated mechanism is_ sepa- 
rate but mounted directly on breaker. 
— Westinghouse Electric & Mfg. Co., 
East Pittst th, Pa. 


FUSE CLIP 
CLAMP 


STEEL clamping ring is forced over 
outside of jaws, exerting high pres- 
sure against fuse td switch clips, 


accomplished simply by turning knob. 


Grips all clipped equally irrespective 
of width. Cuts down resistance, pre 
vents burning and pitting Idea 
Commutator Dresser Co., 1035 Park 


Ave., Sycamore, 


MAGNETIC CONTACTOR 


TYPE LT for d.c. and LTZ for a.c 

“Line-Are’’ contactors, of alumi 
num alloy for quick motion. No. 1- 
Type 3-pole contactor, said t 
be able to make 650 operations per 
min. Cold-formed copper co: 


t 
assembled on and 


Arms insulated 
from square steel shafts on “Oilite”” 
self-aligning, self-lubricating bear- 
ings.—Electric Controller & 


Co., 2700 East 79th St., 
Ohio. 


Cleveland, 


COMMUTATOR AND SLIP 
RING GRINDER SUPPORT 


Tyre O.E. attached to motor so re 
surfacing element is on rigid and in- 
flexible base between brush-holders; 
allows resurfacing without disman- 
tling brush-holders or rigging. Type 

’.O. for attaching to bus and 
bearing pedestal. W for mounting 


L 
yore 


grinders on larger exciters, motors 
and generators. Attaches to main 
frame of machine. Universal type at 


taches to main housing 
support. Plate type for 
attached to end bell of Bulle- 
tin GB-735. — Ideal Commutator 
Dresser Co., Sycamore, Ill. 


and _ bearing 
smaller units 


motor 


SMALL MERCURY SWITCH 


Consists of two shallow chrome-steel 
cups about RA in. in diameter, sealed 
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together with 


strip of lead glass Sey 
arating 


cups is disk of ceramic m 


terial with all hole near 

Compartment contains four 

grams of mercury with 


seale 
‘position ho 
above line of inclo 
rotated 20 de 
tion where mercury 


ramic 


assumes 


flow 


can 


hole, thus ablishing contacts be 
tween cups oa gen used as ¢ 
ing agent and to quench are.—Ge) 


Co., Schenectady, N. Y. 


TYPE SW 
TIME SWITCHES 


almost 


any type of a.c. c 
Plain or astronomic dials 
time adjustments make it 


set switches within min, 


signed for mounting in 

-r socket, is frequently used for 
off-peak water heating and 2-rate 
metering control. SY all-metal 
housing.—-R. W. Cramer Co., 67 


Irving Place, New York, N. ¥ 


CIRCUIT BREAKER 


Type OH high-speed breaker has 
maximum continuous ratin g of 10,000 
amp. at 600 or 1500 volts. Fou 
hand-drawn copper cont: covered 
with blocks of silver are spru 


arately to make up 
Opening force of 10 
} 


moving 
,000 Ib. 


by two springs in compression, one 
within the other in a cylinder. Over- 
load mechanism responds to plain 
overload and rate of rise so that 


i 
breaker trips below calibration setting 
on short circuit with rapid rate of 
rise. On test breaker opened short 
circul sing at 9,J00,000 amp. per 
sec. in 0.0063 sec. Bulletin 436. 
1-T-E Circuit Breaker ( 19th & 
Hamultos ts., Philadelphia, Pa 
3-POSITION 
SWITCH UNIT 
Oir-Immersed 7.5 kv., for mounting 


on or transformer for 
line in network or 
Non-magnetic pipes 1 
an electric current. Will also 
mine depth of pipe.—General 

Co., Schenectady 


near 
trom 
systems. 


SELF-PROTECTING 
TRANSFORMER 


DIsTRIBUTION unit withstands light 
ning, prevents burnouts from short 

or overload. Has links in 
primary winding protect against 
feeder outage due to internal winding 
fault. De-ion gaps furnish lightning 
protection and internally-mounted 


thermally-operated circuit breaker in 
econdary circuit gives visual signal 
when temperature approaches burn- 
ut zone, and removes transformer 
when in danger. Type CSP from 14 
o 50 kva., 2,400 to 13,800 volts, 
60-cvcle Westinghouse Electric & 


VUfa. Co., East Pittsburgh, Pa. 
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STEEL CUBICLES 

For Type FH oil circuit breakers to 
replace masonry cells and bus struc- 
tures, feature simplicity of installa- 
tion and high salvage value. Shipped 
completely assembled. Mechanical and 
electrical interlocks available.—Gen- 


eral Electric Co., Schenectady, N. Y. 


MULTI-BREAKER LOAD 
CENTER 


Facu contact can interrupt 5,000 
amp. at 115 volts, 60 cycles, without 
objectionable noise or flash. Unit 


low-priced substitute for 115/230- 
and switch combina- 
is and conventional individual 
a.c. circuit breakers having branch 
trom 15 to 35 ilus- 


a 
t a.c. tuse 


contact 


mechanism of one pull, exposing 
common contact in center Il esting 
house Electric & Mfqa. Co., East 


Pittsburgh, Pa. 


INDOOR OIL BREAKERS 
FZ-210 


STATION-1 has has inter- 
rupting devices called “Ruptors” to 
g clearing of short circuits 


rive quick 
long with low 
sure and minimum oil deterioration. 
Inclosed, low-inertia, high-speed me- 
chanism, internal she ab- 
sorbers, silverplated contacts, oil and 
gas separators and Bakelain bushings. 


arc energy, low pres- 


Interrupting rating 250,000 kva., for 
600, 1,200 and 2,000 amp., at 15 kv. 
Cell mounting (truck or platen) or on 


Condit 


Boston, Mass. 


tramework 
Corp., 


Electrical Mfg. 


LINESTARTERS 


Der-ION non-reversing linestarters in 


four sives from 25 to 150 amp. used 
for ross-the-line starting of squir- 
rel-cage induction motors and as pri- 
nary switches for wound-rotor in- 
m motors. Compact, accessible, 

ible. Vertical operation of 


o prevent acc ul closing 
ts due to mechanical shock 
metal thermal overload 
& Mfg. 


es gh use ‘lectric 


FREIGHT ELEVATOR 


EXTERNAL-GEARED, traction elevator 
machine for lig ht freight has large- 
diameter, extended, wormshaft which 


carries motor armature and brake 
pulley. Semi-steel, 1-piece, external 
gear. —Otis Co., 260 1ith 


Ave., New York, 


PORTABLE CABLE 
ACCESSORIES 


HiGu-vo_tace couplers, 100 amp., 
adapted for G.E. 2,500-, 3,500- and 
5,000-volt, Types SH and G, porta- 


ble cable. 
cond 
coupler 
leable-iron 
covers to 

General 


r ground 


can be 
socket for 
socket 1 
keep out dirt and 
Electric Co., 


Shielding tapes ¢ 
} h 


uctors 


oisture. 
Schenectady, 


SIGNALING TRANSFORMERS 


For general application where low- 
voltage power supply is required. 
Range of volt-ampere capacities and 
secondary voltage taps. Core and 
windings specially impregnated and 
sealed in heavy steel case. Connected 
to power lines continuously with low 
loss. Westinghouse Electric 
Vfg. Co., East Pittsburgh, Pa. 


LINE STARTER 


across-the-line 


Dr-1ON starter for 
starting of single and _ polyphase 
squirrel-cage induction motors may 
be used as primary switch for wound- 


rotor induction motors. Thermostat- 
lisk overload relay has inverse time 
characteristic to prevent shutdown 
from temporary overload.—lWesting- 


house Electric & Mfg. Co. 
Pittsburgh, Pa. 


East 


A.C. AUTOMATIC STARTER 
For remote 
hp. a.c. motors. 
tion, vertical 
Replaceable 
sembly, stationary or 
and thermal relays. 
Class 8536. Line-voltage 


operation of 71% to 25- 


Accessible for inspec- 
compactness. 
include magnet as- 
moving contacts 
Called Type T, 


type, can be 


c losing, 
units 


used to start polyphase gia 
fu 


motors directly across line at 

voltage. Sizes for motors from 7% 
hp. at 110 volts to 25 hp., 440 volts, 
550 volts and 600 volts. Units for 


single-phase motors. from 3 hp. at 
110 volts to 7% hp. at 220. Illus- 
trated is a close-up of the mechanism 
removed from cabinet with its sup- 
porting plate, with one moving con- 
tact slipped out of its clips. Two or 
push-button stations, limit 
switches or other mechanisms can be 
used, and two or more units can be 
interlocked electrically for sequence 


operation. Liquid-level, pressure, and 
heat-regulating devices can be sup- 
plied with a starter and automatic 
motor control. Bulletin 132.—Square- 


D Co., Industrial Controller 
ilwaukee, Wis. 


COIL-WINDER DRIVE 


Output speed adjustable by foot 
lever while running. Automatic coun- 
ter on front records revolutions of 
vinding he irrespective of direc- 
i it rotation. Asbestos-lined brake 
holds wire under tension and brings 
winding head to complete stop when 
foot lever is ised. Driven from 
either lineshaf yy separate motor. 
Does not require special variable 
speed motor. Input and output speeds 
1,100 and 200 r.p.m. Drive pulley 
n. in diameter with 2%-in. crown 
face. Power hp.—ldeal Commuta- 
tor Dresser Co., 1025 Park Ave., 


CONCENTRIC 
COIL-WINDING HEAD 


WiNps_ single-phase motor coils in 
gangs or groups up to six in a nest 
n all sizes and shapes, connected 
in series so that they can be re- 
moved together and inserted in sta 
tor without series soldering.—/deal 
Commutator Dres Co., 1025 Park 
Ave., Sycamore, Iil. 

SECONDARY 

TERMINAL BLOCK 

For current transformers. Has con- 
ducting parts embedded in molded 
phenolic insulation. Short-circuiting 
strap manually operated. Cover can- 
not be removed without disturbing 
electrical connections, and cannot be 
seated in position while secondary 


is short-circuited. Separate terminal 
for meter  connection.—Al/lis-Chal- 
mers Mfg. Co., Milwaukee, Wis. 
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CIRCUIT BREAKER 


Type DZ-40, 100,000-kva. Interrupt- 
ing capacity, indoor oil circuit 
breaker is equipped with Ruptors. 
Low arc energy, low pressure and 
minimum oil deterioration. Other 
features are: inclosed, high speed 
mechanism, internal shock absorbers, 
silvered contacts, oil and gas sepa- 
rator and Bakelain bushings. Fur- 
nished for 600 and 1200 amp. at 
15 kv. and 2000 amp. at 7.5 kv.— 
Condit Elect. Mfg. Corp., Boston, 
Mass. 


ASTRONOMICAL 
SWITCH 

SYNCHRONOUS-motor driven. Cal- 
endar dial driven by  600-r.p.m. 
hysteresis motor. Calendar dial, to 
which on-and-off operating arms are 
attached, makes one revolution per 


TIME 


day. Cams behind calendar dial con- 
trol position of on-and-off arm, and 
make revolution per year.— 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

TRANSFER CONTROL 
SWITCHES 

Tyre SB-1 switches now have elec 
trically separate stationary contacts, 
arge escutcheon, water and _ oil-tight 
housing, and removable handles. 
Vater in oil-tight case is in non- 
corrodible metal housing with suit- 
able gasket. Three sizes, 1 to 4 


stages, 5 to 8 stages, and 9 to 12 


stages. All can be adapted for use in 
explosive atmospheres. Key and _ slot 
to prevent removal of handle. unless 


switch is in proper position.—General 
Electric Co., Schenectady, N. Y. 


AIR CIRCUIT BREAKER 


Type AE-1 is adapted to auxiliary 
service, or for heavy duty where 
opening and closing operations 
required. 20,000-amp. interrupt- 
and for operation on cir- 

250 volts and 600 volts a.c. 

600 amp. Main contacts 


silver-to-silver: arcing contacts spe- 


allov. Double and_ triple-pole 
available. Mechanism electric- 
yperated, trip-free and _ latched- 
with solenoid suitable for either 
depending on rating 
pullbox 19x21x21 in.; without, 
depth Electric Co., 


Schenectady, N. Y. 
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| 
} 
| 
or tilting W 
relay.—l1 9-11 
Co., 


OIL CIRCUIT BREAKER 


For interrupting from 100,000 to 
250,000 kva. at 15,000 volis with a 
separate tank for each phase, these 
Type FK-158A, B and C oil-blast 
breakers are available in 1, 2, 3 and 
4-pole units, with trip-free electrically 
or manually operated mechanisms. 
Elliptical reinforced steel-plate tank. 
Herkolite bushings. Type 158A has 
main contacts of silver-to-silver line 
pressure type with butt-type copper 
facing contacts, while Types B and 
main contacts of wedge-and- 
fing type.—General Electric Co., 
N. 


BUS SUPPORT 


For insulating and supporting bus- 
bars on which very high short-circuit 
stresses may occur. Insulators inter 
changeable, and clamps are roller 
type to permit bus expansion —Delta 
Star Electric Co., Chicago, Til, 


DISTRIBUTION 
TRANSFORMERS 


VARIOUS commercial voltages and 1% 
to 10 kva. Separately-wound high- 
and low-voltage coils. High-voltage 
winding on sectionalized spool can be 
slipped off helical low-voltage wind- 
ing. Can be bolted to pole or hung 
on conventional hooks. One or two 
primary bushings and provision for 
mounting surge diverters.—Allts- 
Chalmers Mfg. Co., Milwaukee, Wis. 


CIRCUIT BREAKERS 
FOR AUXILIARIES 


SOLENOID-OPERATED, Type K, circuit 
breakers with high interrupting ca- 


pacity, combine contactor and motor- 
starting characteristics. Latched-in 
type; do not drop out on loss of volt- 
age. Trip- free closing mechanism. 
2- or 3-wire momentary or main- 
tained contact control.—l-T-E Circuit 
Sreaker Co., 19th & Hanilion Sts., 
Philadelphia, Pa. 


SAFETY BELT 

“HyY-TENSIL” gum-impr 
lated, moisture-proof 
Ib. tensile strength. 


and highly resistant t and 
cutting.—A merican A Ine. 
210 Franklin St., Bu; 


COMMUTATOR SLOTTER 


SWIVELED joint for ease of handli: 
with bit at any angle, Head circula 


opposite faces having notches locked 
by screw to hold es at desire 


( 

angle. One end of tool bit hardened 

and sharpened for “V”’ cutting, othe: 

for “U” slots. Head, stem = an 

handle bronze. Handle hollow fer 

balance, grooved for grip. Bulletin. 

Ideal Commutator Dresser Co., 
1025 Park Ave., Sycamore, IIl. 


50,000-KVA. BREAKER 


Inpoor oil circuit breaker, 
DX-20, has high- speed, inclosed me- 
chanism, all poles in one tank, Bake- 
lain bushings, oil and gas separator, 
heavy arcing contacts of large ther 
mal absorption capacity. Furnishe: 
tor 600 amp. at 15 kv., 1,200 amp. 
at 7.5 kv., and 2,000 amp. at 5 kv. 
Manually, solenoid- or motor-opet 
ated.—Condit Electric Mfg. Corp 
Boston, Mass. ; 


| 


RATIO DIFFERENTIAL RELAY 


Tyre HA for a.c. apparatus has 
operating time of one cycle. Gener- 
ator and motor relay operate on in- 
ternal troubles with 5% of smaller 
secondary current without tripping 
on heavy overloads or on external 
faults. Provided with taps to operate 
on unbalance equal to 5, 10 or 20% 
of smaller secondary current. Relay 
for protection of two winding trans 
formers will operate on fixed differ- 
ential of 25%. Tripping suppres- 
sor prevents operation on transformer 
magnetizing- current inrushes.—West- 
inghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 
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BUS SUPPORT 


and space! 


DISCONNECT SWITCH 


PF CORRECTION CAPACITORS 


tanks or reservoirs 


MULTI-BREAKER 
PANELBOARD 


Trims in color with ( i-plated 
ardware. Boxes galvanize with 

ttom and top knockouts. 4 to 40 
circuits in 2-circuit groupings for 115, 
115 ) volts a.c. Mains for single- 
ph 3-wire solid neutral or 3-phase 
4-wire Single-pole branches for 15, 
20, 25 or 50 amp. Bulletin—Squar 


( Detroit, Mich. 


D. C. MOTOR STARTER 


RT automat starter for 
compound-w id, 
1.¢ motors, has resistance 
f continuous wire wound or 

asbestos forn Circuit break« set 
for 25% overloads tor 3 mu Ohi 
Brass ¢ Mansfield, 


MANUAL OPERATING LEVER 


Type HC-2 for n manually 
operated Type FK 42 oil-blast cir 
cuit breakers for nel or remote 
mounting throughout 
togyvles o designed 
ire to close. Triy 
te for all breakers 
HC-2 and H.A-2 levers 
Electric Co., Schenectady, 
N. 
OIL CIRCUIT- 
BREAKER RECLOSER 
15-aMP. Type FP-19 oil circuit 


breaker recloser has been added to 
line. Operates on oil-blast principle. 
Automatic and self-resetting.—Gen- 


eral Electric Co., Schenectady, N. Y 


UNIVERSAL VERTICAL- 
BREAK DISCONNECT 


Post insulators cantilever 
strengths of 2,000 Ib., torsional of 
12,000-in.-lb. Type AAB-139, 34.5 
kv., 600-amp., switch mounts upright, 
vertical or inverted. Self-aligning 
contacts are medium-pressure type, 
wiping clean with each operation, yet 
fully closed when switch is open 

Delta Star Electric Co., Chicago, Ill 


745 


HEAvy-puTY, 7.5-kv. bus support to . 
carry eight 8x!4-in. copper bars. 
Lower insulator on steel I-beam, 
side-supporting insulator on _ con- 
cret vall Supports have rollers 
s.—Delta-Star Elec- 
Block, Fulton St.,. D 
Crnicago, lil. 
gnated, lami = 
CJH-14 indoor, may be mounted 
{ either on flat surfaces or on pipe 
by floating 2-section blade with ite 
matic lock. Terminal lugs are clamy 
ing, solderless type Ratings tc 
4 
synchronous machines ut of sy | 
chronism with connected system, ot 
tems at a specific location in event i ipa 
ot an ut-of-step or unstable condi 
tion between sources of power on 
both sides. Consists of instantaneous Be 
overcurrent unit, single-phase powet 
directional unit, an auxiliary unit to i 
increase operating speed, notching 
Electric Co., Schenectady, N y : 
Box-TYPeE power-factor correction ca : 
pacitors are compact, flexible, easy : 
to install Can be mounted or ceil os 
‘ ing, wall cor floor in single units o1 
t 1 combinations up to 100 kva. Bulletin 4 
—Power Factor L/ivision ( 
Dubilier Corp., So. Plaintield. N. J. 
control of liguid levels, this 
a. switch can be built into boilers or 
equipped with float ct ber for at 
achment to v ~ 
by means of equal — 
| Chicago, Ill. 
LIGHTING panelboard utilizes Multi- 
breaker unit. Low cost, compact— 
boxes 15 in. wide and 4 in. deep 


MISCELLANEOUS EQUIPMENT 


HIGH-TEMP. STEEL 


SILM( it twice strength 

xidation resist 

Mo steel between 
1,000 to 1,200 deg. F. Bulleti 


en Steel & Tube 


SOFT-FACED HAMMERS 


REPLACEABLE tips are 
red composition 
shatter, or 
handle. Three i 
Ib., and 1 Ib. 
Works, 


tough, amber- 
that does not 
break. Hickory 
weights: 1% oz., % 


Bonney Forge & Tool 
Allentown, 


Pa, 


IRREGULAR CURVE 


J.EAD-CORE adjustable irregular 

for jraftsmen metal-im 
nated exterior rubber surface 
which pen or pencil slides freely. 
Desig with low drawing e on 
one side and center drawing edge on 
other. Corrugated top and bottom 
for easy holding.—Wade Instrument 


Co., 2275 


land, Ohio. 


STEAM AND WATER MIXER 


Compact, _ self-operated. Produces 
water at any desired temperature di- 
rectly at point of use by mixing 
steam and water. Incorporates 3-way 
valve, water injector and tempera- 


Brooklyn Station, Cleve- 


ture regulator. Silent operation. 
Small sizes use single-seated valves, 
arge sizes, double-seated.—Sarco Co., 
Inc,, 183 Madison Ave., New York, 


iv. 


INLET 


ADJUSTABLE WRENCHES 
Souvare shoulders on 
shanks to 


spreading and 1 


movable-jaw 
wedging and 


ovide positive bear- 


overcome 


ing, ‘‘Adjustal unit drop-forged 
from special carbon steel. “Super 
justable’’ wrenches forged from 
chrome-alloy steel. Both types in 
five sizes, 4, 6, 8 10 and 12 in. 
Bulletin —J. H. Williams & Co., 75 
Spring St., New York, N ¢ 


ELECTRIC MARKER 


MOoOTOR-OPERATED, portable 

marker “‘writes’’ on metallic and non- 
me materials. Handsize, 634 in 
long, weighs 2 lb. and 1s handled as 
a pencil or 6-ft. cord with 
and pl for 110-volt, 60-cycle 
- standard outlets. C 
watts 


1025 


electric 


crayon, 


INDUSTRIAL CLEANER 


Mover E “Hypressure Jenny” com- 
bines cleaning with mixture of vapor, 
hot water, soap or selected chemical, 
ind pressure. Unit, fully  self-con- 
tained, carries own fuel tank, water 
and solution tanks, oil burner and 
vapor generator.—Homestead Valve 
Mfg. Co., Coraopolis, Pa. 
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ADJUSTING 
KEY 


PULLING TOOL 


Putts at any angle % or 1% tons. 
Gear reduction allows 43 lb. on 
rachet handle to pull 3% _ ton. 
34-ton size weighs 17 Ibs., 
minimum distance between hooks of 
9 in. Collapsible handle. ‘“Herc- 
Alloy” steel chain.— Chisholm-M oore 


Corp., Tonawanda, N. Y. 

GASKET CUTTER 

Witt cut gaskets from asbestos, 
superheat sheets, rubber sheet pack 


ing, cloth-inserted sheet packing, felt, 
cork, cardboard, cloth, duck, rubber, 


Pan 


LLPA 


etc. Furnished with six double-edged 
cutting blades any thickness from 
1/100 to S%& in. Unit will cut gas- 
kets from 1 to 36 in, diam.—Allpayr 
Co., Inc., Mamaroneck, N 


FOAM-MAKING NOZZLE 


e makes toam 

y tlammable- 
t ose. Foam- 
tion (from operator’s hip 
air automatically drawn 


WwW stream in proper propor- 
tions. One gallon of solution makes 
350 gal. of foam -yrene Mfg. Co., 


Newark, N. J. 


ELECTRIC-HYDRAULIC 
CLAMSHELL BUCKET 


Moror-pRIVEN fluid pump _ controls 
hydraulic ram on bucket. Opening 
and closing omplished by electric 
motor controlled from operator’s cab. 
No closing line or winding drum re- 
quired.—Hayward Co., 50 Church 
St., New York, N. Y. 


ace 


AIR HOSE 


**Hipkess” has inner carcass of four 
plies of specially woven duck and 
outside of tight braid of high-tensile 
cords. Tube is of oil- and heat-resist- 
ing rubber, while rubber cover is 
compounded to withstand abrasion 
and abuse. Three sizes, %, 34 and 1 
i Mechanical 


in. in 500-ft. lengths. - e 
Rubber Goods Div., B. F. Goodrich 
Co., kron. Oltio. 


ELECTRIC HOIST 


“Zip-LIFTS,” capacities 250 to 500 
lb., for “spot handling” work. Welded, 
'4-ton model weighs 100 Ib. 
Hoisting speeds up to 32 ft. per min. 
Controlled by pushbutton or pendant 


rope. With or without trolley.— 
Harnischfeger Corp., Milwaukee, 
Wis. 
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PLASTIC PACKING 


““SUPER-SEAL” resilient, dry-graphite 


lubricated packing. New alloy in fine 
particles carried in long fibre asbes- 


tos, 


sizes . 
Crane Packing Co., 


Ave., Chicago, Ill. 


EXPANSION BOLT 


STEEL bolt has thin steel cone jacket 
under head with lead jacket outside. 
Driven down with application tool to 
expand steel cone over bolt head, 
thus filling space between head and 


wall of hole, and preventing lead 
from flowing past bolt head. Lead 
jacket expands and flows over steel 


cone, filling hole around bolt shank. 
“Life-time” expansion bolt, sizes %4 
to Y%-in. diameter, and 1% to 8 in. 
long. Plain, cadmium or hot-galvan- 
ized finish. Special sizes on order.— 
Chicago Expansion Bolt Co., Room 
691, 126 South Clinton St., Chicago, 


BEFORE AFTER 


HEAVY-DUTY SOCKETS 


THREE additional sizes. 1-in, square 
drive extra heavy-duty sockets. X72 
has 214-in. hexagon opening, while 
X94 and X100 have hexagon open- 
ings of 2 15/16 and 3% in- 

Bonney Forge & Tool Works, Allen 


town, Pa. 


ALLOY STEELS 


“USS CarriLLoy” is new trade des- 
ignation to show trademark for en- 
tire group of Carnegie-Illinois alloy 
steels.—Carnegie-Illinois Steel Corp., 
Pittsburgh, Pa. 


STEEL PAVING PLATES 


PERMANENT and protectiye surfacing 
for concrete floors and paving, an- 
chored on surface of concrete slabs. 
Two kinds of %-in. rolled steel for 
roadways and plant floors, have 
crimped sides perpendicular to sur- 
face. Floor type has smooth surface 
with long-shank anchorage studs, with 
flat heads, fastening through counter- 
sunk holes, making them flush with 
top surface. Standard size is 12 by 
18 in., with 1'%-in. sides.—Bethlehem 
Steel Co., Bethlehem, Pa. 
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CLEANING UNIT 


Mopet G, “Hypressure§ Jenny,” 
sprays combination of water vapor, 
hot water and cleaning chemicals at 
50 to 150 lb. per sq. in. Vertical- 
spiral-parallel-coil vapor generator 
controlled by automatic switch. 
Burns kerosene or light furnace oil. 
Stationary or portable-—Homestead 
Valve Mfg. Co., Coraopolis, Pa. 


UNIVERSAL ELECTRIC DRILL 


“Mipcet’”’ No. 801 CP unit for 3/16- 
in. drilling. Over-all length 7 1/16 
in., net weight 2 lb., 1 oz. 2-pole 
switch with trigger and lock. Com- 
panion screw driver and nut runner, 
Speed, loaded, 1,500 to 2,100 r.p.m. 

Chicago Pneumatic Tool Ce 


East 44th St., New York, N. Y. 


DRAIN AUGER 


For removing obstructions fro 
drains, oil lines, water lines, process 
lines, goosenecks, elbows, etc. Flex- 
Sanitation Tool Mfg. Co., 


ible tube.- 


Chicago, 


SIDE-SHIELD GOGGLE 


F-3105 Ful-Vue has high-up end 
pleces, self-adjusting nose pads, 6- 
curve “‘super-armorplate” lenses and 


side shields. Wire mesh screens non- 
corrosive and easily cleaned. Non- 
corrosive frame. Bfflletin.—American 
Optical Co., Boston, Mass. 


SHIM-STOCK 


Rack keeps all sizes of 2x9 lami- 
nated brass and thin shim stock. 
Amount of stock reauired pulled 


through slots 
—Laminated 


. 


in cartons and cut off. 
Shim Co., New York, 
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INDUCED-DRAFT 
COOLING TOWER 


Tyre K-400 galvanize 


fitted with two 60-in 

driven by individu 

at about 550 r 

ment of Capacity 
ot 400 g uppermost por- 
tion of incoming air 
through open louvre sections at tower 


base. Spray eliminators directly un 
der fan assembly.—Binks Mfg. Co., 


3114 Carroll Ave., Chicago, Til. 


PACKING CONDENSERS 


FLEXIBLE-SHAFT tool inserts packing 
lace in a continuous coil, and tamps 
it automatically. Tool sleeve describes 
a rotary motion, tamping three taps 
per revolution, ad le in’ hard- 
ness. American agent, Dr. F. Loew 
enberg, 10 East 40th St., New York 


justable 


LUBRICATING GUN 

“ROCK CRUSHER” has twin guns 
(electric and air-operated) with ca 
pacities of 40 Ib. 10-ft. hose assem- 


ELECTRIC DRILLS 


i in 
ck and 
contact 
S oper! 
lel 40, 
g light 

ston 


PROTECTIVE COATING 


yvenicie 


24-1n. high 
one m 


for draining 


permit 


in or drums 


are plus 


new automatic effectively 
locks rack position. For 
either 500 or containers, in 
either plain o1 ll steel 

Barret-Cravens 30th 


: 
St., Chicago, Ili. 


ELECTROPLATED TUNGSTEN 


ODEPOSI 
to b 


N proc 


1 

thr oly 

Sol nge 

may be from 35 d 

Tungsten Electro ry 
Bld Washington, D. ¢ 


blies. Air-operated (RA-40) 

11 to 18 oz. of lubricant per m 
at 150 to 200 lb. air pressure. Elec- 
tric (RL-40), with universal motor, 
develops approximately 5,000 Ib. pres- 
sure, delivering 9 oz. of lubricant 
per min.—Alemite Division of Stew- 


art-Warner Corp., 1878 Diversey 


Pkway, Chicago, Ill. 


“THERMATIC’ cup. supplies con 
stant, slow flow of oil due to normal 
increase in temperature of running 


bearings. Rise of 1.8 deg. F. causes 
flow Supply replenished from 
cup reservoir by gravity. Base 
inlet admits sufficient air to main- 
tain pressure. 80-mesh filter screen 


at bottom ot 

cup supplies con 
adjustable 
sion of 


iversey 


reservolr. Microflow 
itinuous flow in small 
quantities.—Alemite Div1- 
Stewart-Warner C b 1826 
Pkway, Chicago, 


MEASURING PUMP 


out small 
of oil, glycerine and other 
double-acting pump delivers ac- 
curately % or 1 oz. with each stroke. 


For measuring 


“WRIGRAPH” 


} 
iine 


30-in. 
has 
phosphor-b 


square 


d drafti 


light-weight 


G. Wright 


cleated, WwW 
Hand-assembled 


ill steel, 


DRAFTING MACHINE 
Model 


machine n 


pars 


nickel-pl 
bearings 
ot 


pyre 


E-272 


ited 


xlin 


REVERSIBLE RATCHET 
WRENCH 


“SupERECTOR” has quadrupl 
Five sizes, 24 to 48 in. Both 
quare sockets with holt « 
lear through. Openings 1 
45e in H. Wilhams 
wa vw } 


he 


HIGH-TEMPERATURE STEEL 


hy 


j 
and 


i] n 
n 
proportion t 
"for high-ter 
th low to n 
( 
TELEPHONE BOOTH 
ABSORBS extraneous ind 
ke t 1 W 
ble etal facing No 
Burgess Batter 
LUBRICANTS 
V. R. Hall Products ¢ 
“ry Ive Cleveland, 


Turi E models are “Special Duty’ “Coprercote” is special con 
t ris (4-in., and Defender” 14- an taining minute flakes of metallic coy 
drills. Phree Jaw geared chi per. When applied, reaction between =f. 
key. Double-pole momentary vehicle and copper creates dendritic, 
switch with | ck for continu close-knit, hard coating which pr ai 
ation inclosed in Bakelite. M tects surfaces beneat] trom 
Special-duty tool, for drilli sior Non-conducting. Fire-resistant my 
metals Skilsaw, Inc., 3345 American Coppercote, In +80 as 
Ave., Chicago, Ill. Lexington Ave., New York, N. } a 
— 
i parts on 
A ide riveted to 
-\ aluminum stiffner.—!/ 
nding pee 
ten 
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tent de 
istance 
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Ohi 
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UNIVERSAL OILER 


“Au” Type “Oilit’ allows adjust- 
ments of oil level in bearings after 
installation. Combines principle of 


constant-lev 


-] lubrication with visible 


supply.—National Industriai Prod- 
ucts Corp., 1400 West 25th St., 
Cleveland, Ohio. 


TESTING MACHINE 


To DETERMINE mechanical stability of 
heavy lubricants, this machine works 
a definite amount of grease in a 
plate-shielded size 204 SAE bearing 
in a grease cup free to turn. Bear- 
ing on spindle-extension of con 
stant-speed, 3450-r.p.m. motor. Tem 


1s 


perature of grease is controlled and 
recorded by dial thermometers. Bul 
letin.—Taft-Pierce Mfg. Co., Woon- 


socket, R. 


FEED CONTROL IN 
BOTTLE OILERS 


“Drip-prop” oiler for solid wick and 
waste-packed bearings. Simple adjust 


ment to vary feed. Fits 95% of in- 
stallations without drilling or tap 
ping. Three sizes Trico Fuse Mfg 
Co 2948 N. Sth St., Milwaukee, 
Wits. 

LUBRICATING OILS 

Six grades designed to replace many 
special types Said to have higher 
stability, good demulsibility, low 


carbon-forming 
ity index 


tendency, good viscos- 


color 


and and low pour 
test Standard Oil Co. (Ind.). 910 
S. Michigan Ave., Chicago, IIl. 


PORABLE OIL REFINER 


continuously 
foreign substances, refines, purifies 
and decolorizes crankcase oil. Dirty 
oil first contacts refining clay, then a 
series of straining and filtering de- 
vices.—Luber-Finer, Inc., 1119 S. 
Hope St., Los Angeles, Calif. 


removes 


748 


POCKET OILER 

TRANSPARENT non-bre 
has no-leak refill 
clip and spout 


PIPING, VALVES 


kable reservoir 
screw cap, pocket 
similar to fountain 


PRESSURE-REDUCING VALVES 


SryLte “A’’, auxiliary or pilot oper- 
ated, for steam or air, self-con- 
tained, and will reduce high initial or 
supply pressure to any reduced or 
delivery pressure from 1 Ib. up to 
within about 20 Ib. of initial pres- 
sure. Variations in initial pressure 
do not interfere with positive opera- 
tion. Standard construction to 250 Ib 


is 


and 500 deg. F. Sizes ! to 34 1n, 
bronze, 1 in. and larger cast iron. 
Internal parts bronze, piston rings 
cast iron for up to 1,000 deg. F. 
Springs steel. For pressures to 400 
Ib. and superheated steam of 750 
deg. F., bodies extra-heavy cast steel 
with stainless-steel internal parts, ex: 
cept for '%4- and 434-in. bodies, which 
are special alloy Schade Mfg. Co., 


2527 N. Bodine St., Philadelphia, Pa. 


TANDEM BLOW-OFF VALVE 


tandem blow-off valve for 
working steam pressures to 1,800 Ib. 
per in. combines two valves in 
one forged-steel body 4x4x7 in. Inlet 
valve metallic-packed cylindrical 
rotary type repacked through a feed- 
screw in its stem. <A repacking fit- 
ting is provided by which valve can 
be repacked under pressure, fitting 


sq. 


is 


Steel attached to plunger 
each stroke.—V. R. 
9304 Amesbur\ 


Ohio. 


pen. point 
ejects 1/10 drop 
Hall Products C 
Ave., Cleveland, 


AND FITTINGS 


providing shut-off while 
feedscrew withdrawn re 
charging. Auxiliary valve also used 
for more-frequent, smaller-quantity 
blowdown. Four sizes 14, 1%, 2, 
1, f )-600 lb. wsp, and three 
2% for 900 to 1,500 Ib. 

& Engrg. Co., 


—Clees Valve & 
West St., New York, N. Y. 


positive 


is 


90 


PLUG VALVE 


INCORPORATES positive mechanical 


seating and unseating. Mechanical 
leverage lifts plug vertically from 
seat sufficiently to break friction be- 


tween plug and body and allow free 
rotation. Plug reseated by same proc 
ess. Simple lubrication. Valve body 
streamlined. Pressure range 125 Ib. 
and up, temperature up to and _ in- 
cluding 750 deg. F. Illustrated is 
blow-off combination in which new 
unit is used with regular angle blow- 
off.—Homestead Valve Mfg. Co., 
Coraopolis, 


CLAMPS FOR STOPPING LEAKS 


EastLty applied. Will handle pressures 
up to 3,000 Ib. on steam, hot-water 
vapor pipes. Stops leaks air. 

steam, vapor, gasoline, oil, 
chemical, pulp, ammonia, brine and 


a. 


in 


gas 


all other pipe lines—M,. B. Skinner 
Co., 3796 W. Sample St., South 
Bend, Ind. 


WATER-PRESSURE REGULATOR 
AND SOLENOID VALVE 


For applications where it is neces- 
sary to control flow of water or air 


electrically and also necessary to 
control pressure at which 4uid is 
delivered from valve. Combines 
functions of solenoid-operated stop 


valve and pressure-regulating valve. 
Valve includes strainer with large 
fine-mesh screen. Water enters at A 


when solenoid coil is energized. 
Plunger is drawn upward off its 
seat and water flows through the 


strainer and valve body to FE. Out- 
let water pressure maintained by 
spring setting C. Increase in water 


16 

| | 


D 
upward, 
Diaphragm floats back and forth in 


pressure 
move 


at causes diaphragm to 


throttling valve B. 
response 
pressure 


to fluctuations in supoly 
and thus maintains fixed 
outlet pressure. Outlet pressures 5 
to 50 Ib. or higher and maximum 
water pressure 100 lb. Model DFE. 
Bulletin. Sizes % and 3¢ in. I.P.S. 
—General Sales & Products Corp., 


Cohoes, N. 


WEDGE-GATE VALVES 

STANDARD iron-body valves of oval 
section with well-rounded corners, 
heavy flanges and bolts, and ribbing 


on flanges of larger flanged-end 
valves and at yokes and caps of 
outside screw-and-yoke types. Heavy 
bronze bushings where stem passes 
through cast-iron parts, as of yoke 
cap, packing gland and stuffing box. 
Disks reinforced with posts,  self- 


draining in any position and reversi- 
ble and interchangeable. All. stand- 
ard sizes from 1% to 60 in. for 


wsp. pressure of 150 lb. and wwp. 
of 200 lb.—Kennedy Valve Mfg. C 
Elmira, 


N. 


AIR-DRYING SYSTEM 


FoR removing water and oil released 
*y condensation iff air lines. Includes 
sftercooler, expeller, automatic drain 
rap and strainer. Expeller, left of 
Illustration, can also be used alone 
it end of long compressed-air lines. 
Drain trap below expeller automat- 
cally drains out accumulated mois- 
ure and oil from both aftercooler 
ind expeller. Air capacities from 0 
o 300 cu. ft. per min., at pressures 
ep to 135 lb. Air-pressure loss less 
than 1 Ib. per 125 Ib. Uses 1%4-g.p.m. 
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OUTLET_ 


po 
wey 
| 


cooling water for each 100 c.f.m. in 
multi-stage compression. Slightly 
more for single-stage. Special units 
for higher pressure or capacities.— 
Ruemelin Mfg. Co., 3860 N. Palmer 
St., Milwaukee, Wis. 


FORGED-STEEL 
GLOBE VALVES 


For pressures up to 1500 Ib. with 
tongue-and-groove bolted bonnet for 
high-temperature service. Cone or 
plug type with valve seat ring and 
disk heat-treated stainless steel. Re- 
newable. Seat ring removable. 20- 


Co., 


page bulletin——Hancock Valve 
sridgep rt, 


Conn. 


PIPE INSULATION 


Cork pipe covering for cold lines is 
waterproofed Rockwool. Waterproof 
jacket provides moisture resistance. 
Fittings insulated with multiple lay- 
ers of Zerotex waterproofed Rock- 
wool. Each layer sealed with double 
wrapping of waterproofed sealing 


East 40th St., New 


Corp., 22 


SELF-CLEANING STRAINERS 


MopIFICATION of pipeline strainer is 
fitted with plunger or rotary scraper 
within cylindrical screen. Cleaned 
without removal where flow is con- 
tinuous.—Sarco Co., Inc., 183 Mad- 
ison Ave., New York, N. Y. 


PIPE MACHINE 


Mopet A special will cut, thread, 
ream and chamfer '%- to 2-in. pipe, 
operate geared tools to cut and thread 
214- to 12-in. pipe, cut off solid 
round bars or stayrods % to 1 in., 
thread bolts and stayrods from 
to 2 in. Reversible, standar 
mounting, 110 or 230 volt, 
l.c to 60-cycle motor.—Beaver 
ools, Inc., Warren, Olio. 


and 


ayer of 
1 


PIPETTHREADING COMPOUND 


“Nasico Joint-Seal’’ for steam, gas 
or air pipelines at reasonable pres- 
sures or preservative dressing for 
es or joint packings.—Nattonal 
r Improvement Co., 4100 
George Ave., Washington, D. C. 


HEAVY-DUTY THREADER 


For all sizes from 2% to 85 in 
Double-action clutch throws directly 
from low into high, or vice versa, 
without gear shifting. Driven by 
15-hp. motor. Only one set of 


jaws 


for full range. Cascade oiling. High 
speed steel cutoff, reaming and cham 
fering tool. Maximum carriage travel 
28 in. Will handle pitches of 8, 10, 


11% and 14. No. 8-XHD.—Oster 
Mfg. Co., 2057 East 61st Place 
Cleveland, Ohio. 
RENEWABLE-DISK 

VALVES 

Fic. 1-A bronze globe and angle 


valves with standard disk rings have 
working pressures of 150 Ib. for 
steam, 300 Ib. O.W.G.. screwed or 
flanged. 1% to 2% in. pipe size. Disk 
guides extend all the way to seat. 
Bevel between body and hub for 
tightness. Flat seat. Bulletin 941.— 
Reading, Pratt & Cady Co., 
Bridgeport, Conn. 


inc. 


CLIP-GATE VALVE 
Fic. 122-C iron-body, round-bonnet 
valves are available from % to 3 in. 


pipe sizes, either all iron or bronze 
mounted. Rated at 150 lb. steam or 
225-lb. non-shock cold oil, water or 
gas. Male and f joint 


female bonnet 
hey 


with asbestos gasket, held by U-bolt 


Ventilated handwheel on small sizes. 
F cast 


I-beam 


spindle and 


‘ull-thickness 
Horseshoe 
1ection. .ong-t 
with foll Parts interchan 
Bulletin teading, Pratt & ( 
Co., Inc., Bridgeport, Conn. 


PIPE INSULATION 


wedge. 


con 


“Apsco” cell-concr 
underground 
lines will 

1 shape 

n insulatit 
submergence 
Portland cem 


producing light-weight cel ( 
crete of 0.3 sp.g. Mixed o 
American District St r ( N 
Tonawanda, N. Y. 

RATCHET 

6-R has ets of 

8s ar | 

inter¢ ins u 
standard or outsize thre 
self-centering pipe 


chuck face 


DIAPHRAGM 
VALVE-MOTOR 


“MOTOSTEEL” it oved, welded-steel 
diaphragm valve tor ha lat 
molded diaphragm, formed 

toy plate f 

to phr 

and longe nd imme 
spring or greater 1 con 
sion and less hysteresis ] 
strument Cos., Rochester, 
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RATCHET THREADER 


atchet t 


ADJUSTABLE BOLT 
DIE HEADS 


For u vith “Toledo” N« 10 t 


STEAMFITTER'S VISE 


HEAvyY-p1 
] is Set 


PEI rir f ) 
k tight. Bulle N 
OIL-RESISTING 
PNEUMATIC HOSE 
PACKLESS 
FLOAT BOX 


4 
No. 2 open in. is a 
low-cost unit Dieheads have il 
“holes and chip clearance and can be Be 
‘©. inverted for threading close to wal ; 
1a) Dies easily removed for resharpen ah 
1 and hot-water 
ie after repeated them 
mixed with foam, 
om threads or over or under adjustment 
ry vise for % to 61n. pipe } 
i-steel cast base and jaw ; 
lar deeply-checke l, tool-st flat 
jaw facing ind special f grip res 
ectior No 1115 h in. jaw 
widtl ind weighs 137 1 
\ cylinarie / Case in oiling. Heavy ratchet and \ f 
rotary Beaver Pipe Tools, Warren, 
| Ws My, Seraper ; 
4 A 6 in. ) ] ., cold-drawn in smaller 
el 


MAGNETIC PIPE DETECTOR 


VALVE-POSITION INDICATOR 


VERTICAL STEMS 


ADJUSTABLE FULCRUM WASTE-LINE CLEANER drips » 
FOR BALANCE VALVES “Power-TWist” cleaner is flexible flanged connections. Inverted-bucket 


SELF-ADJUSTING fulcrum provides in- steel rod wound on reel and fed ‘O™ ea: lever, only gages 

creasing or decreasing movement otf through sieeve and flexible nozzle. i a ceat heat 

valve d Reaches stoppage 50 ft. from open- and seats” 

lever ing in 1 it 1 larger lines.— 

fulcru Standard Appliance Corp., 201 Hi 

val ory St., Dayton, Ohio i 


HYDRAULIC VALVE (Left) strong Ma W 


Three NM1ivers, Jiicn. 
“H” balanced, flat-disk 2 
1 4-way valves ft l u 
alve ope 
ential pist Pres in valve P | 
body presses disk down and s 
area stem Iwo sj ad ng 
nuts exe! 1 dow 
1, 
sure on t 1 1 1 
ball. Bu —H N 
Pa 


VALVES FOR 
COPPER PIPING (Left 


““SoLDER-END”’ valves for copper lines 
with up to 15 


f 
tar ends Sd 


HIGH-CAPACITY TRAP 


N we and is 
ch t oO 
1 hj es 
4 { t pas g 
1 es to ) pt fo 
AN ig hick ( ties 
14 l ) I O01 US 
ge. P sizes to 2 
apolis, Ind 
Ala 
DISCHARGE 
4 EM: 
SMALL STEAM TRAP Oe 
For st capacities “Super-Silvei 
is available for pres 
s to Ib. Bucket 1-piec per 
trom ( “SUPER-SILVERTOP’’ combination 
1934 Ii Cle md, Ohi complete air el nination ¢ Z 
AIR ELIMINATOR bypass and 
For removing entrained air from cold connectio1 l 
systems. For Super-Silverton FORGED-STEEL TRAP to 10.200 Th. at 15 Ib. pressure. Sys- 
1m) -Ducket steam trans; wutiliz fem pressure tractl of an 
one rt S Disk. In cold N | is a small, relatively low ounce to 50 1 ] D. Anderson Co., 
, disk c¢ it and \ D1 trap t take care of higl ] ( el 1, Ohi 


merican Distrr Steam 


rth Tonawanda, N. Y. 


ROTARY PUMPS 


efficiency as high SO 
O% Rotor and evlinder have roll 
ng action. Unit is self-priming up 
\ ( D t 
Ss f rot 
f 
er provi itive seal and con 
tes f Rotor, mounted 
F has exter 
cut-off surface at high points whic! 
BOILER-FEED PUMP closes two ports at completion « 
each dis , thus preventing 
feedwater against either Oilles s. Pressures ur 
low high pressure at high tem to 100 Ib. on non-lubricant liquids 
er & be fitted for auto- 275 to 300 r.p.m. All iron or all 
1 pe if esired sizes | ( rson ( 
up 3 B ’ mp Co., Inc 120 Liberty St.. New 5 
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M VS Teiax liustable 
exact 
efit Co., Salem, Mass. } 
4 
4) 
‘A 
| 
88 Wiite St., New York, N. Y. — 
/ \ 
é 
SURV N mpass with adjustable 
ett t 
tu Ing 
vhich 
Wetector 
1 t to 
TUBE-SAWING 
VISE SET 
tubing for PUMPS FOR POWER PLANT AND INDUSTRIAL USES 
ndis for clamp 
, ted tor saw. 1447 Park Ave., Emeryville, Caltf., 
f g- to 2-11 
750 


PUMPING UNITS for 


STEAM-JET EJECTORS 


INTEGRATED rotary units pos For \ ims 

> pump on 3-poi support bas e eq 1 ow I 1 ry t ‘ 
designed to take a higt eed NEMA i ind I ¢ ) i \ 
frame electric m nected to Pumps, Inc., Seneca Falls, N. Y. ple ul ( 
pump thr enc pow ang 
ning in oil. pass b un W-2 
vided. Single units rum 
twin units 50 to 100 g.p Corp., fiarrison, WN. J, 
capaci ass with no end PRESSED-STEEL fram s le ce 
urts, -flow stt Direct 1 VERTICAL TURBINE PUMP 
sulletin 1U300.—Blackmer Pump Ce le for It drives. sizes trom 
Grand Rapids, Mich, 1/3 to 3 hp., delivering to 1 


POSITIVE 


PUMP 


LIN \l RI piunger re pro { 
imi] 
fl ‘ vely high pressure 
Cap y l l gal. per h d 
! speed np. 1 1 
II essu 
1 it 
=PHOTO-CELL CONTROL PROCESS-CYCLE 
ank-sh onel poppet-type Sensiviry operating speed 
val y ac ted douhl High-output photo-cell in) Mopet 8V i 
cam and tappet mechan protective mounting nd omplet 1 aor: ible f 
a ¢ valves WI elay in se} e | Light cor 
lift for a ¢ t l ce 1 
e range from 0 relay with « kle 
é Mfg Co t Sincle-1 d le ( 
Pa. throw er-all 1 re | 17 
sponse Mode 729, 


AXIAL-FLOW PUMP Veston Electrica Cort 
Crass A, for large volumes at low PNEUMATIC 
onnested to a motor, ‘Tube-chaned MOTOR-OPERATED RECORDER-CONTROLLER 


in v 1 a ( 


MOTOR-PUMPS 


driven, c 
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ELECTRONIC 
SPEED REGULATOR 


UN 


AUTOMATIC 
WATER-TENDER 


TEMPERATURE CONTR 


s of 
Stage ot a1 t 
ner t exc 
e! ( 
Ked I t 
g.p.m. with heads fro1 to 100 rtable unit Potal namic heads, 
Standa all iron or all bronze 20, 30, 40 nd it., mot 
fitt Bulletin W-310-B rt] 5 to ) t { 
& jton Pump & Machinery Corp.,  letin W-450-B 
REGULATORS AND CONTROLLERS 
bg 
P 
j 
|| 
2 
entrifugal pumps for ordi co syte } no ¢ ( 
nary and corrosive liquids. 15 sizes tact 1 iny 


th igh field of coil in oscillator cir- tures, vacuums and flow. Has up to 39 thermocouples at 10-sec. 
t affecting grid excitation of elec- movable fulcrum for lever element intervals.—Thermo Control v4 

| { in grid excitatior which may be adjusted to suit con- Jnc., 1114 Milwaukee Ave., Chicago, 

¢ e or fall in 1 current, litions. ‘Threaded shaft U turns in Ji], 
te mercury-tube relay. end bearings by means of a tool. . 
Coil movable table set manually. Unit has two bellows, A and B, and "i 
( | Devices, Inc., 114 t spring H, latter adjustable to or 


G. Operated by com 
ge in elbow 7 
litial air pressure, needle 
throttled to desirable low 


RECORDERS AND | 
CONTROLLERS 


iread pressure on diapiaragm air mo 


tor. For ranges of 300 Ib. and ahove, 


Mop—EL D4OM 1 W-range rec rdin lon tube replaces bellows A, 
al nti with sensitivity of 14 plus or 
bell-type = measuring minus.—Arca Regulators, Inc., 11 
erement For ralt or pressure In Orange St., Bloomfield, N. J. 
1 1 inges of O ft 1.2 in. of 
in s ot 0 to 
sh 
of water. Wall or flush * REMOTE VALVE CONTROL TIMING DEVICES 


through chain of gears in imme 
diately-recycling timing device. Other 
types.—Struthers. Dunn, Inc., 139 
N. Juniper St., Philadelphia, Pa 


WwW alerOury, Manvuart, Will change pressure on 

diaphragm motor of controlled valve 
little as ™% in. of water. Used 
ibilflo’”’ valve. Will operate 
through several hundred feet without 
g or vibrating.—Foxboro Co., ' 


vbore, Mass. 


SYNCHRONOUS-MOTOR drives cams 


VERNIER VALVE CONROL 


control 
1al 


tion, hysteresis, or tight valve 


tight construction. INDICATING CONTROLLER 


ed to ising Of Monet 90 for automatic temperature CONTROLLERS 
valves or mounted on side of nd pressure control where chart rec Tatscore”’ air-operated controller 
mot ts 1 eedle valves and = org is not necessary has wide-range Master free-vane controllers for with high-range or full-range sensi 
‘ Stabilflo type of mo- ity adiustment and can be temperature, time temperature, flow, tivity for short and long-time lags, 
( i Mas 1 from direct to reverse-acting, liquid level, pressure, time-pressure adju table control point and _ revers- 


> Bul. and humidity are offered primarily ible action. Control ranges from-—100 
Water. {for application where a greatly re- to 1,200 deg. F. and 0 to 2,000 Ib. abs. 
duced sensitivity is required and load Temperature controller with mer 


1-panel mountin 


Bristol Co 


conditions fluctuate over a wide cury-, vapor- or gas-actuated tube 
I sulating current input to elec range Pneumatic type. Bristol systems. Catalog 86 R.—Taylor In 
Co., Waterbury, Conn. strument Cos., Rochester, N. Y. 


oad titre Mir PRESSURE COMPENSATOR 


vith s lag, FL Errors due to variation in_ static 
for great furnace response pressure while measuring flow of ‘ tee nic 
Number 1 used Series to compress! pre ed are compensated 
} } 1; for by a spira pressure tube con 


ected to a lever. On square-root 


ator. Designed for mounting in lathe; 
can be equipped with handle for port- 


DUAL ARC-CONTROL able use. Either wire or rod can be 
WELDER used.—Metallizing Co. of America, 
UC.y 1218 Long Beach Ave., Los 


ngcles, ( altf, 


( 
“Snietp-arc SAE” welders have 
new are contrel which makes possible 
idjustment of both are heat and pen- DUPLEX RUBBER HOSE 
fine increments Polarity reversing SUPERO SIAMEEz” twin rubber hose 
switch, no-voltage motor protection, fr gas welding and cutting, etc., has 
etc. Shorter wheel base. Types and Connecting web molded between and 
ratines incline a.c. motor-drive, 200, cOord-wound reinforcement between 
300, 400 and 600 amp.; d.c. motor- first and econd braid, | 74-in. size 
driven, 300, 400, and 600 amp.; gen- has bursting strength of 2,000 Ib, per 
in. Hoses may be same or differ- 
Electric Hose & Rubber 
mington, Del. 


pen position is varied with erator for belt or couple service, 200, *°4 
in absolute pressure. On uni- 300, 400 and 600 amp.;_ engine- D 
e correction in propor- driven, 200, 300 and 400 amp.—Lin Co., 5 
e-root of change in coln Electric Co., Cleveland, Ohi 


»0re Co., Foxboro, 75-AMP. WELDER 
METAL-SPRAY GUN STABLE high-speed arc is produced by 1 


combining magnetic bridge as part { 

Mocut Model A for irons, Monel of main pole assembly and spreading 

and steels and Model B for alumi- pole shoes well around holes in which 

num nickel, silver, brasses, bronzes stabilizer coils are embedded. 5-hp., 

and copper, steps up spraying speeds fan-cooled, squirrel-cage motor on 
icate tem- atomization. Difference 1s in inter- top operated by pushbuttons and | 
between 200 to 300° while maintaining fine equipped with no-voltage release and | 
changeable gearing. Single-valve con- overload protection. Connections fo: 4 
) limit on index trol. Nozzle redesigned to get flames Its or for special volt 
; perates and rings bell, lights signal, closer to wire by using hardened g 2- at 3-phase, 60 and 50 
\ control is pplicable to ete. May be used with motor or steel wire-guide tube, and pressures cycles.—Harnischfeger Corp., Mil 

t | mpe! manually operated switch to connect stepped up also if desired by oper- wankee, Wis. 


set 
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ARC WELDER 


SA-150 motor-driven, single-operator 


type has rated current range of 45 
to 200 amp., and can be used with 
either bare or shielded electrodes. 
Dual control of voltage and current 
Powered by 7%-hp. a.c. motor for 
60-cycle power circuits of 220 or 440 


volts, 3- or 2 


tionary models, 
Cleveland, Ohio, 


phase. Portable or sta 
Lincoln Electric Co., 


JOINT-STRESS RELIEVER 


PortTABLe low-frequency heating coil 
and protective insulating shield 
hinged so can be clamped around pipe 


weld. Tap-change transformer with 
auxiliary equipment for controlling 
electric energy to heating coil and 
controlling pyrometer mounted on 
portable hand truck. Primary cable 
connected to any 60-cycle power sup 
ply of mut 100 kva. capacity. Rate 
of cooling can also controlled if 
desired.—Detroit Electric Furnace 
Co., 825 W. Eliza St., Detroit, 
Mich. 

WELDER 

Noet “Speedarc’’ has unity power 
factor at full load and leading power 
factor up to 40% at no load for 
supplying power factor correction. 


to have 10 to 13% higher 


High speed, lower 


over-i ethciency. 

operating cost, constant settings, dual 
control, etc. 125 to 400 amp., with 
truck or stationary mounting. Control 


centralized on top 
Ideal Electrical & 
field, Ohio. 


Cireular 911 
Mfg. Mans 


SWITCH FOR WELDER 


control has 
switchboard. 


amperages marked 
Setting dial at top 
operator absolute control of 
Dial switch cannot‘short”’ 
circuit between contacts. 

ectric Mfg. Co., Inc., Ap 


on 


unperage, 
electrical 


ARC WELDER 


‘“‘Smootharc’ has single 

irrent control, self-excitation and 
nternal stabilization. Two styles, vet 
tically mount in 75, 100, and 150 


amp. capacities, horizontally mounted 


00, 300, 400, and 600-amp. Sin- 
1 into housing 
c-weldec All  stee 


magnetic 


ARC WELDER 


lwaukee, Wes. 


W-150 


electrodes 
urrent ¢ 


for 


using bare 
from 3/32 in. 
mtrol by shi 
current settings 
Mounted 


( in 


fting 


holders 


entire ral on 
i wheel highway trailer, small 4-wheel 
industrial truck or on skids. Motor 


driven model, stationary or portal 


with V-belt drive. Gasol 
driven units direct connected at 


.pP.m., mounted on steel base 


nischfeger Corp., Milwaukee, |] 


WELDING ELECTRODES 


“SMOOTHARC” coated rods for d.c. 
ding includ five types with both 
high and | tes of fluidity. Ter 
sile stret welds from 55,000 
to 75,0 s in vith rods 
ranging f 2 to ¥% in. Bulle 
tin No. arnischfeger Corp., 


Milwaukee, 
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0.005 


LOW-TEMPERATURE 
BRAZING ALLOY 


\ppEp “Sil-Fos”’ 


} 


in, in S 
lo wire-form ‘“E; 
gages of strip: U.U0 
and 0.0 all 
width onal 
including w ers, 
filed or powdered 
Harman, 82 Fulton 


A.C, WELDER 


1 


“Junior” in 4 models from 90 WELDING GENERATOR 
amp. has wood « net, etc., is 

and cheaper t standard CrOSS-FIELD principle elit t 

Two models ] stat ré tors, mie 

control poir excite Me ni f 
ard models \ g 1 t 

transiormer type ure react flu 

control, static high-fre« o1 polarit 

sheet-metal attachmen a unit ve ¢ t , ) 
tion thickness and te Se n West 

as standard models i f ] 
switch amperage control. Can be ed 

on grounded systems and for watet 


Giant Grip J 


pipe thawing, 
Oshke Wis 
STAINW B 
| 
t 
1 el be 
| Giant Gripy 


priced we 


WELD-FLUX SCALER A.C. WELDER 
WONDER ARC”’ 


Unit chips, peens, and removes flux 


from arc-welded joints. Safe ré pe wi 
k chisels, either rout ( re ( ‘ro 
Two size 1€1 ind 
ent. Ca t 
in yt 
pe | N 
1 t knife 
6 } 
Lilley 
1); 
f n, Ws 


CHROME-STEEL ELECTRODE 


PuHos-corPer allo ( 
and pickled to ‘ 
deposit on surta phys 
fere with produ par 
joint. Relatively yng 
high tension streng t tric ( 
penetration. Melting it 707 dey 

Ve jhouse Electric f 

; CUTTING ATTACHMENT 
—— or 22 hand is su f 


WELDING TORCH 
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in., 0.010, 0.0 eS. 
H 
JUT 
t 
me 
Lilecty 
; havins 
: 
Mill 
parts anneale t 
lield for generator fluxes—Har- 
nischfeger Corp., Mi 
all but 
a 2.200 movable seat Mixed f 
Har- Hf three Ambrac_ tube re ronze 
i Vis. body Li Aiy y ts 
| € } ¢ ae 4 Fast 42nd 
4 ‘ told i re, Ze 
{ \ ing only 17 ounces with ti 
: Fluted wheel handles sprins her” 


WELDING ELECTRODE FOR 


BRONZE, BRASS AND COPPER 


I phosphor-bronze rc 
el elect Cc ng produces 
, h shields 1 etal trom 
flow in ar 
g « ent. 
iO-in., 14-11 lengths, 1 


HIGH-SPEED DIESEL (Below 


V-8, 160-HP. DIESEL 


D17000, to be combined with an 


KW. generat or as a pow unit 
1 valve-in-head in 
ection diesel. Integral radiator and 
i ;x8 in., governed to 850 r.p.m. 
Cylinders t\ groups of at 
x. Liners |} treated me- 


virndet 
cast in pairs. Individual fuel pumps 


standard containers of 5 lb. net.— 
Lincoln Electric Co., Cleveland, Ohio. 
Type KD, cold-starting, mechanical- 
1j itk 


OXY-ACETYLENE REGULATORS 


phragm, self-contained first- 


inde Atr Products Co., 


New York, N. Y. 


starting.—Cater- 


engine can rotate in € 
lirecti 257 r.p.m. to suit direct- 


connected generators. Two flywheels 
suitable for driving belts if desired. 

y accessible fuel pumps which 
stopped individually while 


governor in crankcase 
s and lengthens fuel- 


injection pun 
to load. Piston speed 7 
6 cyl. with ratings of 
—Anderson 


p stroke pr t 
am. 1 to 
0 to 360 hp. 


F on 
J 
= 
+B 
K 


Tyre S, vertical, 4-cycle, single-act- 


ir 1 esel 1S 


OF 

t 50 to 4 
l 1 feed lubri- 
t to 600 Ingersoll- 
Rand Co., 11 Broadway, New York, 


DIESEL FUEL FILTER 


lyre F-3 streamline filt ises filt 
element (shown at right of ur 
composed of hundreds of special 
paper washers stacked on a cent 
tube under compression. Quarter-n 


‘es between washe 


until dirt 
capacity, then fil 


Ircing a few ounce 


1 
Filter up in nest 


three packs, so that one may be cut 


and flushed clean while others 
iy in service. Alternate 


arrangement when heavy fuels are 
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operation. Centrifugal 


between disks. 


aning 


against incoming pressure, sensitive 
OXWwELD Type R-64 suitable for weld- rubber dia 
ing and cutting up to a required § stage valves, | 
oxygen pressure of 75 lb. per sq. in. and caps.—] Ei 
R-65 designed for cutting with 30 East 42nd St, it is) in 
which shor 
STEAM, OIL AND GAS. PRIME MOVERS AND AUXILIARIES pe 
foundry Cd., 
Monet VI, 4-cycle, solid-injection for 
l te 1p. at 900 r.p.m. for sta- 98.189. 
nar Vi ind to 240 hp. at ‘ thi tte : 
1 I ity service. 4 N 
lay shafts gear driven. Bosch fuel ; ir Ty 
pumps and valves, latter multi-orifice | 
Mopet GA, 2, 4 or 6-cyl., 
; in., 4-cycle, ld-starting solid-injec- 
4 tio diesel sets deliver 10 to 50 kw. 
at 1,200 r.p.m. Cylinder and crank 
— ase enbloc. Wet-type interchangeable 
\ eads cast wu pairs, nd overhead 
2-CYCLE OIL ENGIN aw: 
+ =ocylinde: sizes, 10x14 at 327 r.p.m., 
pumps for each cylinder actuated by a 
: individual tapered cams an 1 rollers. 
even-length fuel lines. Fuel- and y | lionth inch 
lubricating-oil filters, air cleaner, REZ Operation cont on 
manifolding, cooling and thermostatic surface retards er 
control individual for each bank. Sty is flushed off by 
Force-feed lubrication, 28-hp., 2-cyl., 2 
horizontal, gasoline starting engine |X | f 
mounted at rear over flywheel, with 
pillar Tractor Co., Peoria, III. i 


filtered replaces back-pressure flow of 


di 1g 
filtered oil with a small pump and iture at 
lighter, faster-flushin 1 Unit can 
be connected j 
lines. 634 in 


IZONTAL-OPPOSED 
SEL ENGINE 


/ 


JACKET-WATER 
COOLING SYSTEM 


STEAM TURBINES 


Tyre C, for driving general purpose 


aux es, are impulse type with 
ressure and two velocity stages. densing or non-cor ising; rotat 
ities 5 to 50 hp. at 1,000 in either direction. Clean exh DIFSEL TEMPERATURE 
te suitable for processes.—IVestis INDICATOR 
i il te era « to ric & Mfg. Co., East 
May be operated either con- 


1, Pa. Ustnc Wheeleo system, this 


By E. J. Tangerman eat some 12 tons 
§ yy a ( 
We als » use most of the la \ ver 1 } no wn 
rld into three classes 60% of tt in candy bars. Rut cr throu P f 4 if 
. ho make things hap- harvest over half the world’s tood by its superintende 
pen, the many who watch things hap- from only 6% of the acreage was a doctor. “Hov ( 
ben, and the overwhelming majority ; electricity t to | 
who have no notion of what happens.’ An in in production of el ; ' 
Dr. Nicholas Murray Butler. trical en in | e is reported | \ d 
for the en n 1936 as { ‘ ] \ 
\ turbine manufacturer sent a re compat the corr id p team for he y and get 1 
pair man to a small southern town to riod of 1935. In 1936, 6.516.278.000 te aa a hentoduct” Wh ( 
overhaul a turbine. After the work kw.hr. were produced as compared ernor was leavine. he asked — 
was completed, one townsman strolled with 6.226.326.000 kwehr. in the same wav. doctor. how mich d f 
up to the repair man and said, “You period of 1935. This does not includ ts. Theat: 41 7 nlace?” “It d ' 
inly fixed that machine.” Natu energy produced | central n . 
service man asked: V's which lu t 4% total 4 ] 
th “Well,” replied the native, output nor from mines, smelt 1 
“we have one of those new-fangled other industrial power plant Hy 
OC and re you came that ( lock roducti increased by 165 000-kw NOTS f 
lost just five minutes up to the time hr., while steam production dropped hat past m1 ( 
the 12 o’clock whistle blew. Now it by 175.000. hatir f zs that they cease to 
is right on time with the whistle.” A 
Some people prefer | h 
We consume half of the world’s tricks of the trade ratl than th The { ey 
ec tint and rubber, three-fourths at trade tiself. untrry was 1859 
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SANTA CLAUS ... 


Christmas Eve, and be- 
hind closed doors, Dad and Mom 
decorate the Christmas tree and wrap 
the presents. And perhaps Dad puts on 
a fancy red suit, a long white beard and 
a couple of pillows, and tries to squeeze 
down the chimney or through a con- 
venient window with a bag full of pres- 
ents. But one year or another, his beard 
slips or his voice shifts from falsetto to 
natural and the kids learn that age-old 
truth—“There Ain’t No Santa Claus.” 


Most of us, at one time or another, 


believed in a Santa Claus, and most of 


us would still like to believe in him. 
There’s an agreeable feeling about 
expecting things from a jovial fellow, 
in spite of a submerged worry that he 
may have found out about our short- 
comings and is bringing only 
switches. 


A grown-up, however, must face 
reality—sooner or later, he must realize 
that sitting and wishing for something 
won't get it. In your plant and mine, 
we may wish for a cleaner plant, bet- 
ter equipment, or lower costs, but wish- 
ing won't get ’em for us. All that comes 
down a power-plant chimney, even at 
Christmas time, is soot. 


But be your own Santa Claus. You 
can get the things you want if you can 
prove that you need them and that they 
will save their cost. Even a clean plant 
pays—in better morale, reduction of 
accidents and danger, and in showing 
up potential trouble normally hidden 


under a coat of dirt. Clean operation 
promotes efficiency, which means lower 
costs. And the man who runs a ship- 
shape plant usually has a much easier 
job of convincing the powers-that-be 
that the new equipment he has in mind 
will pay out. 


Beyond all that, you can still be 
your own Santa Claus—at least to the 
power-plant crew. Sure they grouse at 
you and some of them may be after 
your job—it’s a good thing they are or 
you’d have no incentive for going 
ahead. Still, you’re the boss, and what 
you do directly affects everything they 
do. 


You may not be able to give them 
monetary rewards for being “good 
boys,” but you can recognize efficiency 
by advancement, reward ambition with 
promotion, and repay cooperation with 
a sincere “Thank You!” Every man 
appreciates praise and thanks; you have 
the power to give at least that at 
Christmas. 


And a Merry Christmas to you! 


GEORGE EDWARDS, 


Engineer 
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How coal is Handled at 


Detroit 5 Springwells tation 


“2 
BELT 
BELT TRIPPER 
CONVEYOR 
STORAGE STORAGE | 
BIN BIN Hi} 
| | DRAG SCRAPER 
a TO AND FROM 
in OUTSIDE 
STORAGE 
— 
CARRIER Ly 
RAILROAD 
TO TO 
STOKER STOKER | | CAR foe 
EEN 
CRUSHER SS 


charging to storage yard outside build- 
ing. A drag scraper is used for dis- 
tributing the coal over the storage 
area and for reclaiming. The entire 
system is automatically controlled 
from one board in the switch house. 


Coal is unloaded from R. R. cars at 
receiving station to apron feeder, to 
crusher, to pivoted bucket Peck car- 
rier, to belt conveyor, to overhead 
bunkers. If desired, the carrier can be 
arranged to deliver to a spout, dis- 


@ Of modern design and high efficiency is this pumping and filtration plant of the 
water department of the City of Detroit. It receives water through a tunnel twelve 
miles long and distributes it to the city’s great northwest section. 

It is completely equipped with Link-Belt coal conveyors as illustrated and 
described above. These sturdy, economically-operated units assure maximum 
dependability and efficiency so necessary to the continuous, low-cost operation 
of this plant. 

Hundreds of plants, both large and small, use Link-Belt coal and ashes handling 
equipment for no other reason than that it is best for the purpose. Link-Belt 
Company, Philadelphia, Chicago, Indianapolis, San Francisco, Toronto. 5898 


LINK-BELT 
Builders of 
COAL AND ASHES HANDLING EQUIPMENT 
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which require only one opera- 
tion to open and close the valve 
in head and simultaneously 
rotate the element « « « 
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These representative names 
from “Who’s Who” of Ameri- 
can business have selected 
Diamond“Automatic Valved” 


Soot Blowers because of « « 


ip fe, 
| 
Alay 
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ae 
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: On i} z | 
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Speed changer 


A reversible motor with built-in speed 
reducer is mounted on an adjustable 
baseplate. The thrust of the auxiliary 
spring is taken by a tapered roller bear- 
ing. Improved limit switches stop the 
motor at the two extremes of travel. 
Result — simplicity, durability, sure 
and effective operation. 


An improved safety feature of Elliott ad- 
Fines cut-off engines is the use of a 
double silent chain drive for the govern- 
ing mechanism. Improvements in the link 
mechanism allow the engine to run at 
maximum speed, 


Heavy 


Solid wheels have 40 to 75 per cent 
greater factor of safety than split 
wheels. Our wheels are designed to suit 
the service by the co-operation of Elliott 
mechanical and electrical engineers. 
Generally, Elliott wheels are heavy and 
massive, making for smooth operation. 
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and crosshead pin reduce bearing 

ressure, wear, and maintenance. 
Cast integral with the disc, these 
large crank pins actually strengthen 
the disc instead of weakening it as 
does an inserted pin. 


As with automobiles, a low center of gravity is 
an advantage even with stationary steam engines. 
The center of gravity of Elliott engines has 
been lowered in the interests of improving 
stability, reducing foundation vibration, and 
obtaining smoother, quieter operation. 


ELLIOTT « 
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“Always something better” is the 
watchword of progress. With Elliott 
steam engines, recent progress has been 
concerned with the refinements of 
numerous details. Taken together these 
refinements add up to a better, smoother- 
running, and more trouble-free engine. 

Added to the already efficient design 
and sturdy construction of Elliott en- 
gines, these developments are signifi- 
cant. A few of these details are shown 
here, but they are more fully listed and 
described in a new bulletin. Write for 
this bulletin 
operation of Elliott sales engineers to 


and use the willing co- 


assist in selecting the type of engine 
single-valve or four-valve counterflow, 
poppet-valve or Corliss-valve unaflow 


— which your conditions require. 


¢ 
Seto. | 
Steam Engin 
Steam Engine Dept. 
3 


COVLER THE 


The adaptability. the Taylor 


There are, in the United States, six 
great coal fields—furnishing most of the 
steam coals the power plants of this 
country consume. The B.T.U. value and 
ash content of these coals vary widely, 
roughly from 8,500 to 14,500 B.T.U. per 
pound as fired and from 40 to 5% 
respectively. Comparable differences 
_ @re likewise found in the sulphur 
content and ash fusing temperatures. 


Taylor stokered central stations and 
privately operated plants are gener- 
ously peppered throughout each of the 
six areas and between them. These 
Taylor Stokers are not only able to 
burn efficiently coal local te them but 
their adaptability makes it possible to 
switch on occasion from the coal of one 
area to that of another, to take advan- 
tage of any favorable price differential, 
_ freight included. Why?—because Taylor 
_ Stokers are so readily adjusted for any 


_ particular coal and because no special 

preparation is required before the 

k is burned. One pidnt in Ohio, for 

j example, has successfully burned 21 

% different coals—and burned them at 

; an efficiency justifying their use. 

if This adaptability of the Taylor Stoker 

_ is not happenstance. It is one result 

i of 30 years’ experience accumulated 

bythe world’s largest engineering force 
devoted exclusively to the development 


of multiple retort underfeed stokers. 


DIVISION: American Engineering Company, Araminge Avenue, Philadelphia. IN CANADA: 
Affiliated Engineering Corporations, Ltd., Montrea!, P,Q. OTHER PRODUCTS: A-E-CO Lo-Hed Monorail 
S Electric Hoists, A-E-CO Hele-Shaw Pumps, Motors and Transmissions, A-E-CO Marine and Yacht Auxiliaries 2 
q 
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TAYLOR STOKERS @ A-E-CO WATER 


WALLS @ A-E-CO ASH HOPPERS 
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YARWAY BLOW-OFF VALVES 


Save steam, trouble, money CATALOG NO. B-417 


YARWAY WATER COLUMNS AND GAGES 


CAT. NO. 


Positive protection against high or low water — wa. 


YARWAY IMPULSE STEAM TRAPS 


Six sizes serve practically all trap needs xo. 


YARWAY INVOLUTE SPRAY NOZZLES 


No internal parts or vanes—Non-clogging csmocno. nai 


YARWAY EXPANSION JOINTS 
Gun pakt and gland pakt types CATALOG NO. E-1904 


YARNALL WARING CO., MERMAID AVE., PHILADELPHIA 
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Bailey Air-Operated Steam 
Pressure Reducing Valve. 


Bailey Control System In- 
stalled on Desuperheater. 


Bailey Meters and Control Panels at Station No. 3, Rochester 
Gas & Electric Corp., Rochester, N. Y. Measuring elements for 
the Combustion Control, the Three-Element Feed Water Con- 
trol, the Feed Water Pump Control, the Desuperheat Control, 
and the Pressure Reducing Control are installed on these panels. 
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COMBUSTION e FEED 
WATER FLOW e FEED 
WATER EXCESS PRESSURE 
DESUPERHEATING e 
PRESSURE REDUCING 


® Continuous test results from the second 
high pressure boiler at Rochester Gas & 
Electric Corporation Station No. 3 will be 
insured by a complete installation of 
Bailey Meters and Bailey Meter Control. 


Bailey Three-Element Control regulates 
feed water input to the new 250,000 Ib. 
per hour capacity boiler so that it paral- 
lels steam output and provides means to 
offset the effects of “swell” and “shrink- 
age” by varying boiler drum water level. 


Feed water pump speed is regulated by a 
Bailey Excess Pressure Control System. 


The Bailey Combustion Control not only 
maintains steam pressure but also automat- 
ically readjusts air to constantly maintain 
maximum combustion economy. Close con- 
trol of fuel-air ratio and furnace draft re- 
sults in maximum heat absorption efficiency. 


Desuperheating and Pressure Reducing 
Bailey Control Systems insure proper con- 
ditioning of steam for low pressure service. 


Case histories of savings effected by Bailey 
Meters and Control will be furnished with- 
out obligation. 


BAILEY METER COMPANY 


1025 IVANHOE ROAD « CLEVELAND, OHIO 
Bailey Meter Company Limited, Montreal, Can. 


Feed Water Pump Tur- 
bine Control Valve. 


Bailey Three-Element Air- 
Operated Feed Water 
Control Valve Installed 
in Feed Water Line. 


tim. 
A-16 Air-Operated Drives Controlling Fuel Supply. 


One of the 


WHEN YOU INSTALL G-E MIDGET 
Best Types of Production 


COMPACT 
Height: 64 inches 
Width: 22 inches 
Depth: 48 inches 


MODERATE COST 


The cost of the midget metal-clad com- 
pares favorably with that of switching 
equipment purchased and installed 
piecemeal. 


MINIMUM INSTALLATION COST 


You receive the midget metal-clad com- 
pletely assembled —just set it in position 
and connect the cables. 


SAFETY 


BETTER APPEARANCE 


Instruments and devices mounted semiflush 
to give streamlined appearance. Standard 
units without panels also available. 


SAFETY 


When breaker is lowered from operating 
position, the circuit is automatically in- 
terrupted inside the breaker. All live parts 
are completely enclosed in grounded 
steel compartments. 


CONVENIENCE 


Circuit breaker can be completely re- 
moved from housing in a few moments 
for inspection. 


PROPER OPERATION 


machines. 


14 


A system of interlocks prevents incorrect 
operation and possible damage to 


MOBILITY 


The midget metal-clad unit can readily 


be moved to a new location at any time.' 


ELECTRIC 


LOW MAINTENANCE 


Silver contacts in the breaker and silver 
disconnecting devices minimize mainte- 
nance. 
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METAL-CLAD SWITCHGEAR, You Get 
Insurance That You Can Buy 


> you are giving your electric 

circuits and production machinery the 
swift, sure protection of a famous G-E oil- 
blast circuit breaker—similar in design 
to the heavy-duty breakers that power 
companies, steel mills, and other large 
industrials rely on for the protection of 
their highest-capacity electric circuits 
and equipment. 


The midget metal-clad is safe—all live 
parts are completely enclosed—a system 
of interlocks guards against incorrect 
operation. 


You will get other advantages, too. It 
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cuts installation costs—you receive it 
completely assembled, ready to connect. 
It can readily be moved to a new loca- 
tion should that be desirable. It is mod- 
erate in cost. 


Why not investigate the profitable pos- 
sibilities of installing G-E midget metal- 
clad units in your plant? They are avail- 
able for services up to 5000 volts; inter- 
rupting ratings up to 50,000 kva. For 
higher-capacity, heavy-duty jobs, rely 
on the G-E master metal-clad—Type 
MI-6. Mail the coupon today for com- 
plete information. General Electric Com- 
pany, Schenectady, N. Y. 


General Electric 
Dept. 6-—201 
: Schenectady, N. Y. 


Four G-E midget 
metal-clad units with 
streamlined control 
panels—instruments 
and devices mounted 
semiflush 


Please send me your new bulletin describing midget metal-clad 


switchgear (GEA-2249A) 


Why High Ductility in Boiler Tubes 
is Vitally Important 


When expanded, flared 
and beaded-in, tubes of 
high ductility make a 
snug, tight joint, and 
“stay put” permanently. 
See diagrams below. 


RIGHT 


NY 


If not sufficiently duc- 
tile, tubes tend to a 
away from boiler plate, 
requiring longer time 
for working, and leave 
imperfect joints. 


NS 


WOE 


-- 


ding J & L Boiler Tubes in a typical in- 


lation. High ductility permits snug tight joints 
that “stay put” permanently. 


OU save time and money on every boiler tube installation when 

you use J & L Seamless Steel Boiler Tubes. They are made of high 
quality, easy working steel, and they stay put when expanded, flared, 
and beaded-in. As a result they are installed with a minimum of time 
and expense, and maintenance costs are unusually low. 


The easy workability or high ductility of J & L Seamless Steel Boiler 
Tubes is the direct result of the effective forging action which charac- 
terizes the Jones & Laughlin method of manufacture. 


There can be no failure at—or near—a weld, because there are no 
welds. 


J&L Boiler Tubes meet all standard 
specifications and they are widely used in 


both fire tube and water tube types of 
boilers. 


Specify J&L Seamless Steel Boiler 
Tubes. You will save on both installation 
and maintenance costs, and you will be 
sure of long trouble-free service. Order 
from your J&L Boiler Tube distributor. 
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The photographs, left and center above, illustrate the bending and coiling qualities 
of J&L Seamless Steel Pipe. The photograph at the right shows a high pressure 


steam Van Stone Joint made of extra heavy J & L Seamless Pipe. 


J&L Seamless Steel Pipe meets every requirement for strength, 
safety and service. It has the proper ductility for easy workability. 
It has uniform wall thickness and strength for safe, dependable service 
in high pressure installations. And it has the uniformity of quality that 
insures long trouble-free performance. 


J &L Seamless Steel Pipe offers these important advantages because 
of the high quality built into it at the mill. It is made of selected steel, 
under strict metallurgical control, and every length is tested and in- 
spected to make sure that it measures up to Jones & Laughlin’s tradi- 
tionally high standard of quality. 


Specify J &L Seamless Steel Pipe for your power piping. It will 
give you long satisfactory service and will save time and money for 
you in both installation and maintenance. 


JONES & LAUGHLIN STEEL CORPORATION 


ERICAN IRON ANO STEEL WORKS 
JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 
Sales Offices: Atlanta Boston Buffalo Chicago Cincinnati Cleveland Dallas Denver Detroit Erie Houston Los Angeles 
M Mil M New Orleans New York Philadelphia Pittsburgh Seattle St.Louis San Francisco Tulsa 
Warehouses: CHICAGO CINCINNATI DETROIT MEMPHIS NEW ORLEANS NEW YORK (Long Island City)” PITTSBURGH 
* Operated by National Bridge Works Division of Jones & Laughlin Stee! Service, Inc. 
Canadian Representatives: JONES & LAUGHLIN STEEL PRODUCTS COMPANY, Pittsburgh, Pe., U. 8. A., and Toronto, Ont., Canada 
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J&L TUBULAR PRODUCTS 


Jones & Laughlin manufactures a complete line of 
seamless and welded steel tubular products, includ- 
ing seamless pressure tubes, condenser tubes and 


heat exchanger tubes. 


SEND FOR FREE 
COPIES OF: 


J&L Seamless Steel Boiler 
Tube Bulletin, containing 
specifications and com- 
plete information on 
J&L Boiler Tubes. 


J&L PIPE HANDBOOK, SP-3, con- 
taining application data on 
J & L Steel Pipe for engineers and 
contractors. 
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Large removable valves 


\ 
~ \ 
\ 
\ 
N 
MODERNIZE your air compressor equipment. Install the SCHRAMM 
“Utility’’—the ‘‘world's most modern air compressor’. Sizes up to 600 cu. 
4 ft. displacement. Any drive. WRITE FOR NEW BULLETIN 3616-PD. 
: AMM, INC., WEST CHESTER, PENNA. 
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RUBBER RIDES THE RAILS 


As Well As The Highways 


A typical example of Goodrich product development 


FEW short years ago, railroads 

faced a real problem. Speed was 

the demand of the times—but extreme 

train speed brought quick wear, vibra- 
tion, noise. 


But railroad engineers were at work. 
They called on the metallurgists for 
more alloys, and on Goodrich for new 
rubber properties. 

Goodrich was ready. Sixty-five years 
of research could now be applied to 
railroad problems. 

Rubber center plates were developed 
to reduce transfer of noise and vibra- 
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tion from trucks to body. Side-sway 
on curves was steadied by rubber side 
bearings. Special rubber strips were 
made to insulate cars against heat, noise 
and dirt. Motors and air-conditioning 
mechanism were mounted on rubber 
to isolate the body against vibration. 


More recently rubber tie plates have 
been developed to reduce shock caused 
by rail joints and cross-overs. 


The result of such development is 
the quiet, speedy train of today— 
rejuvenating rail travel, setting new 
speed records, reviving the railroads’ 


place in the sun. Goodrich improve- 
ments in rubber played their important 
part in making this modern marvel 
practical—just as Goodrich improve- 
ments in belting, hose and other rubber 
products have brought increased effi- 
ciency and greater economy to indus- 
try. The B. F. Goodrich Company, 
Akron, Ohio. 


Goodrich 


ALL IN RUBBER 
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YOU'RE 


LOOKING 
FOR 
BETTER 

OIL SEAL 


The Gartock KLOZURE consists of 
only four parts as illustrated above. It is 
simple in construction and effective in use. 
Performance is uniform and dependable. 


PATENTED 


ZURE 


OU won’t need to look far, if you’re looking for a better 

oil seal. Just phone the GARLOCK representative and 
he will tell you why thousands of users have found the 
GaRLOcK KLOZURE a superior oil seal. The KLOZURE 
sealing ring is a special GARLOCK compound—dense, grain- 
less, tough. It resists oil and water at high and low tem- 
peratures . . . does not become soft and flabby. GARLOCK 
KLOZURES are made in a complete range of sizes and for 
every type of oil seal application. Write for booklet. 


THE GARLOCK PACKING CO., PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada, Ltd., Montreal, Que. 
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THE JOB IS} 100% 7OVCAV /RON 


Here is an example of sound, econpmical engineering—an all-Toncan Iron piping 

system. Rust has no opportunity tajcreep in and destroy—for the pipe and fittings, 

even the welding rod used, is Toncan Iron—t§e alloy of refined open-hearth iron, copper and 
molybdenum that resists rust and corrosion bé@tter than any ferrous material in its price class. 
Wise engineers in every branch of industryjare following this same practice today —and 
thereby saving piping worries and expense lat#r on. They use Toncan Iron Pipe for boiler 
feed, condensate and blow-off lines, for salt vater and brine lines, for process piping, for 


at 
REPUBLIC 


acid sludge and crude oil lines—for all types f installations in which Jess Fesistant pipe is prot atone stb 
expensive to use because of severe conditionsfand resultant short service life. And they go for butt weld, lap weld 
a step further by using the same corrosion-res§sting material for fittings. and electric weld pipe 
You need not experiment with Toncan Iron Pipe—service records from all classifications  —~™#deofcarbonsteel, 

copper- bearing steel 
of industry have proved its dependability ang economy. And what others have done with and Toncan Copper 
this rust-resisting pipe, you can do, too. Write for a copy of “Pipe for Permanence.” Molybdenum Iron. 


Republic Steel 


CORPO|RATION cone 


GENERAL OHIO MO-LYB-DEN-UM 
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Triple Acting 
Non-Return Valve 
for Boiler and 
Steam Line Pro- 
tection 


Steam_ Pressure 
Reducing valve 


Throttle and Engine, 
Stop valve 


> ie 
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HE broad service to industry of- 
fered by The Golden-Anderson Valve 
Specialty Company is the result of over 
30 years of manufacturing automatic 


control valves only. 


Golden-Anderson steam and water ser- 
vice valves are effecting economies in 


plants of every size in practically every 


Float 


Controllin 
Valve 


PLDAT CHAMBER 
Altitude Control Valve 


TANK 
OR OUTLET SIDE 
OF VALVE 


CONNECT 
TO. TANK OR HEATER 


industry. As designing engineers, we 
are able to design and build special 
valves to meet practically any service 


requirements you may have. 


Without any obligation on your part, 
a Golden-Anderson engineer will gladly 
discuss with you any valve problems you 


may have. 


Write for catalog 


Water Pressure Regulat- 
Ideal Strainer ing Valve 


VALVE SPECIALTY CO. 


Mid-December, 1936 —POWER 


1314 FULTON BUILDING 
PITTSBURGH, PENNSYLVANIA 
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with this 
heater— 


There are no “pockets,” no short tubes, no multi-joint construction in 
the BREEZO-FIN Coil. One continuous copper tube, with brass fins for high 
radiation, extends entirely through the heater from the steam header to the drip 
header. This ideal construction provides full leeway for the necessary expan- 
sion and contraction of the coil without affecting the location or placing of 
headers in any way. 


BREEZO-FIN Coils handle steam pressures up to 250 lbs. without difficulty; 
they require no “spring mounting” or 
other trick arrangements in order to func- 
Large Capacity floor-type Units tion efficiently. Because there are so few 
—e joints, rough handling causes no leaks. 


A big advantage in buying your unit 
heaters from “Buffalo” is the fact that 


WRITE for New Bulletin 


we have very complete lines of floor and The printer is finishing up a new, well-illus- 
suspended types, in a capacity range from trated bulletin on all types of Buffalo Unit 


the smallest to the largest sizes. Heaters. Write for your copy. 


Buffalo Branch Engineers are heating 
experts, able to give you an unbiased 


dati the types and si 

ments. Get their money-saving recom- 488 Broadway Buffalo, N. Y. 
mendations without obligation before you . 

buy heating equipment. In Canada: Canadian Blower & Forge Co., Ltd., 


Kitchener, Ont. 


BREEZO-FIN 
Unit Heaters 
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| Santa works on a close schedule! The whir- 
ring wheels of plant and factory turning out 
toys and gifts must not slow down. Produc- | fe] 
tion and deliveries must be on time. 
Shutdowns mean delay in shipments— 
cancelled orders. Whether at Christmas time 
or through the rest of the year lubrication 
must play its vital part. 
The Pure Oil Company supplies more than 
just an industrial lubricant. It offers you its 
Three Point Service to insure reliable and 
dependable, as well as economical operation. 


Ask a Pure Oil lubrication engineer to call 
and give you a forecast of your 1937 lubrica- 
tion requirements. 


Comprising Pure Oil’s Three Point Service is: 
1. Selected Crude. 2. Skillful Refining and 3. 
Scientific Application. 


PRODUCERS, REFINERS, MARKETERS 
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DEPENDABILITY assured with the 


Genuine Squires Traps 
Reducing Valves 


Pump Governors 
Feed Water Controllers 


When power production is interrupted, the entire 
plant knows about it—and expects the power 
engineer to do something about it immediately. 
The full line of GENUINE SQUIRES products are 
built with the need for dependability constantly 
in mind. 

Squires Traps are designed and built by crafts- 
men with many years of experience behind them. 
Action is rapid. They operate on high or low 
pressure and will handle large volumes of con- 
densate, and simple in construction. 


For nearly four decades, Squires Traps have been 
a standard of reliability. 


Reducing Valves 


Will reduce from 500 Ibs. to one 
ounce at one step. Wearing parts 
reduced to a minimum. Valve seats 
and discs are removable and are ac- 
cessible without breaking pipe con- 
nections. 


A DEAD END VALVE sensitive 
but sturdy—reliable—durable—satis- 
factory. 


Write for 
Literature 


THE C. E. SQUIRES CO. 


East 40th Street & Kelley Ave. 
Cleveland, Ohio 
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Oxy-acetylene welding is the modern method of joining 
piping for steam, compressed air, and other industrial 
services. Where the service requires high pressure, weld- 
ing is often the essential element in assuring maximum 
economy of construction and maintenance. When prop- 
erly done, welding furnishes a guarantee of tightness 


and freedom from joint-maintenance. 


Linde Can Save You Money 


Linde engineers have been identified with the welding 
of many millions of feet of industrial piping and more 
than 20,000 miles of overland pipe lines. In this way 


piping is profitably oxwelded. 


Linde has accumulated a wealth of experience and under- 
standing in the design and construction of piping systems. 
Over 100,000 Linde customers regularly benefit from 
this vast fund of knowledge, as developed and applied 
by Linde’s research, development and field engineering 
facilities. 


On your next piping project it will pay you to consult 
Linde. Communicate with the Liride Office nearest you 
or 30 East 42nd Street, New York, N. Y. Address: 
The Linde Air Products Company, Unit of Union 
Carbide and Carbon Corporation. 


for Ory. Acetylene Welding and 


PRODUCTS OF UNITS OF 


LINDE OXYGEN PREST-O-LITE ACETYLENE OXWELD APPARATUS AND SUPPLIES FROM 
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LINDE UNION CARBIDE 


UCC 


UNION CARBIDE AND 
CARBON CORPORATION 
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Centrifugally cast Monel Metal pum 
Cc or WARREN St 


uniform structure. The choice of Monel Metal insures rust-proof smoothness, maximum wearing life of liner, 


liners for boiler feed service, produced by SHENANGO-PENN MOLD 
EAM PUMP CO., Wa 


farren, Mass. Centrifugal casting insures dense and 


protection of piston and piston packing. Insert at right: vertical single type pump made by Warren Steam Pump 
Co., equipped with centrifugally cast Monel Metal liners, and cold-drawn Monel Metal pump rods for boiler 


feed service both ashore and afloat. 


... They beat wear, as well as rust and corrosion 


... theyre centrifugally cast MONEL METAL 


CORING is important in the liner 

of a pump cylinder . . . important 
to KEEP OUT. And any pump-maker 
can tell you that with most liner metals 
it is very difficult to keep out. 

But makers of pumps and users of 
pumps alike learn by experience which 
metals do stay smooth in this hard ser- 
vice. And that’s a big part of the rea- 
son Warren Steam Pump Co. speci- 
fied Monel Metal for the pump liners 
shown here. 

Monel Metal does not rust—not from 
fresh water or salt, from hot water or 
cold. A pump with this lining picks up 
no corrosion while it’s off duty .. . it 
jumps back into the job full strength. 

Since there’s no pitting nor scoring, 


the inner surface holds a glass-smooth 
polish. Result: little or no wear on pis- 
tons and packing rings. Practically no 
leakage. And actual tests show that the 
hardness and density of structure you 
get from centrifugally cast Monel 
Metal make it outlast bronze or brass 
from 3 to 10 times. 


It’s not only in cylinder liners that 
Monel Metal helps this pump do its 
job. Water piston rods, steam valve 
stem, and water valve discs and springs 
are all made of this high-Nickel alloy. 

You'll do well by your boiler pumps 
if you see that they have vital parts of 
Monel Metal. For answers to specific 
questions regarding pumps, consult 
Inco Engineers. Address: 


THE INTERNATIONAL NICKEL CO., INC., 67 WALL ST., NEW YORK, N. Y. 


Monel Metal is a registered trade-mark applied to 
an alloy containing approximately two-thirds Nickel 


and one-third copper. Monel Metal is 
VN mined, smelted, refined, rolled and mar- 
Keted solely by International Nickel. 
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RELIANCE 


Reliance 


Reliance 
EY Y E 


Remote-Reading 
Water Gage 


It brings an exact reading of your 
boiler water level right down to clear 
convenient eye height, anywhere you 
want it—on boiler or control board. 

It shows the precise level of the water 
in the boiler as a bright green liquid, 
sharply illuminated. 

It is accurate—and stays accurate. 
Months of stringent tests have proved 
it dependable and trouble-free. 

If your water gages are high up on 
boilers, obscured by piping or structure, 
subject to frequent coating with dirt— 
if for any reason they’re not quick and 
easy to see, EYE-HYE is what you’ve 
been looking for. 


Reliance 


PERISCOPE 


With a Reliance PERISCOPE you 
look at a clear reflection of the gage at 
eye height, in the mirror mounted on 
the floor stand. The mirror is adjust- 
able so it does not have to be exactly 
in vertical line below the gage. 
The metal hood on the gage has a 
high grade mirror mounted in the in- 
clined front, which transmits the image 
to the floor stand mirror below. Spe- 
cial and efficient illumination is pro- 
vided. Fits tubular glass, prismatic, 
flat glass or Micasight gages. 
Installations of the Reliance PERI- 
OPE permanent, trouble-free, 
easily cleaned—and moderate in cost. 


Reliance Forged Steel 


WATER GAGE 
Valves for 2000 Ibs. W.S.P. 


These new forged steel valves are of the 
regrinding type, with fine new main- 
tenance and service features. 

Stem and seat of stainless steel; all 
parts in contact with liquid of stain- 
less steel if desired. Seat is renewable, 
reversible and regrindable. Seat retain- 
ing nut removable with piece of square 
bar. Extra deep stuffing boxes on 
stem and glass connections, with high 
temperature super-seal packing. Buy 
these new Reliance Forged Steel wabeas 
with Micasight, Prismatic, flat or 
tubular glass—whichever your service 
requires—and your water gage troubles 
are over. 


Reliance Engineering is meeting the new demands of industry for 
uninterrupted power and safety in the boiler room—at all press- 
ures—by products typical of Reliance skillful design, patient careful 
testing, finest materials and manufacturing that builds all of the well- 
known Reliance dependability into them. Specify Reliance for safe un- 
interrupted power in 1937. 


THE RELIANCE GAUGE COLUMN CO. 


9924 CARNEGIE AVENUE, 


CLEVELAND, OHIO 


FRADE MARK ALG US. PAT 


BOILER WATER LEVEL ALARMS AND INDICATORS 


Mid-December, 1936 —POWER 


ol 
{ 
i 
| 
| 
i 
=. 
EYE-HYE 
EY 
| | 
j 
RELA 
2 


At Right—The shock load encountered in 
driving a reciprocating vacuum pump in 
a chemical plant (name upon request) has been 
carried by this 11-% ratio De Laval worm gear 
for nine years, without renewal of or repair 
to any part. The motor delivers 40 hp. at 
1160 r.p m. 


At Left— 1,510,000 tons of wet coal have 
been passed over this belt conveyor in the plant 
of the Potter Coal & Coke Co. during some nine 
years, but the 25 to 1 ratio De Laval worm 
gear through which the belt is driven has 
given no trouble and has required no repairs. 


UNDER 
DIFFICULT 
CONDITIONS 


0 


| 4 TM ability to carry heavy loads continuously for long periods 
under severe conditions of shock, grit, moisture and scant atten- 
tion means that DE LAVAL WORM GEARS are: 


1—Correctly designed by engineers who have had extended 
experience with such gears, 

2—<Accurately manufactured by skilled men using suitable 
special tools, and 

3— Made from the best of materials, carefully chosen and 
properly heat-treated. 


DE LAVAL WORM GEARS 


solve many of the most troublesome problems in driving heavy 
machinery at slow and medium speeds from standard or high speed 
motors or steam turbines. Submit data of your requirements and 
we will gladly prepare recommendations and estimates. 


DE LAVAL STEAM TURBINE CO. TRENTON, N. J. 
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Bee: Cutler-Hammer Control built in- 
The completely automatic, butt welder of the to the base of the automatic 
Taylor-Winfield Corp., has its Cutler-Hammer boring machine manufactured 
Control in the base. Push-button stations may by the Oliver Machinery Co, Note 
be located wherever desired, in this case con- how contro! panel swings oyt, mak- 
venient to the week, ing the rear easily accessible. 


HAT a machine has “built-in” motor con- 
trol tells many things. It is an indication of 
the modernness of the machine . . . that the 
machine is completed, ready to go... that it 
is provided with the control exactly fitting it. 
Built-in control helps to better appearance, 
makes for compactness, uniformity. 
The Troy Laundry 
But, even more revealing ... the Cutler- Machinery ‘divi. 


sion of American 


Hammer emblem on the built-in control. Insig- Machine & Metals 
Mfg.Co.solveda 


nia of the one name outstandingly associated a 
with Motor Control, mark of the 43 years of ae te ig 
Cutler-Hammer’s unparalleled pioneering 

and success, it indicates that the machine 
maker has spared no effort to make his product 
the finest of its type. CUTLER-HAMMER, Inc., 
Pioneer Manufacturers of Electric Control Ap- 


paratus, 1358 St. Paul Ave., Milwaukee, Wis. 
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Two views of the wreckage at Moberly. Above, 
a general view of the plant; and below, a close-up 
of the wrecked boilers 


MOBERLY BOILER EXPLOSION 


It has been learned that the boiler ex- 
plosion at the Moberly, Mo., Power Plant of 
Missouri Power & Light Co., Oct. 30, 1936, 
was caused apparently by the failure of the 
blind head of a Stirling boiler mud drum. 
The plant contained three such boilers in 
the main building and an additional boiler 
in an adjacent structure. The explosion 
demolished the main building and the equip- 
ment located therein. Electric service, 
which was interrupted by the explosion, 
was restored shortly before seven o'clock 
in the evening. 

Four persons, Bert Bousman, 45, chief 
engineer; W. R. Brockman, 55, fireman; 
B. R. Reynolds, 35, fireman; and E. C. 
Perkins, shoe-factory worker, were injured 
at the time of the explosion and died later 
at the hospital from injuries received. A 
fifth man, J. D. Lewis, 19, was in the plant 
at the time of the explosion and was 
severely injured, but is now rapidly re- 
covering. 
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RECENT STRAWS 


BreMEN, Inp., will soon place contracts 
for engine-generator units and auxiliary 
equipment for 2-story municipal power 
plant. Leroy Bradley, 221 West Wayne St., 
Fort Wayne, Ind., architect. 


Guascow, Ky., authorized bond issue of 
$200,000 at recent general election for 
municipal power plant, and will have plans 
soon. 


McCook, Nes., has plans for municipal 
power plant and distributing system to cost 
$340,260, of which 101,300 is represented by 
Federal grant. Begin work soon. 


Bay City, Micu., has completed surveys 
and estimates for proposed municipal 
power plant with three turbo-generators 
and accessories, and distributing lines. Cost 
about $800,000. Ayres, Lewis, Norris & 
May, Ann Arbor, Mich., consulting engi- 
neers. 


LowELLVILLE, OHIO, will take bids soon 
for municipal power plant, including diesel 
unit. Fund of $50,000 authorized, Bryan 
& Sigman Engrg. Co., Newton Falls, Ohio, 
consulting engineer. 


CapooLt, Mo., plans municipal power 
plant and electrical distribution system 
with two 100-kw. diesel units and auxiliary 
equipment. Financing through Federal aid. 


Treasury Dept., Washington, D. C., 
plans boiler plant in new multi-story post- 
office garage and service building at St. 
Louis, Mo., for which an appropriation cf 
$430,000 has been authorized. 


SuirtEy H. Cocuran, Prichard, Ala., 
and associates have plans under way for 
electric plant, including distributing system. 
Cost about $100,000. Franchise secured. 


WiuraMstown, Ky., has authorized 
bond issue of $72,000 for municipal power 
plant, and will proceed with project at 
early date. Bids will be asked for generator 
unit and accessory equipment. 


Dixie Ow Rerininc Co., Detroit, Mich., 
recently organized by officials of Dixie Fuel 
& Supply Co., 301 South Cavalry St., De- 
troit, plans boiler plant at new refinery at 
Riverview, near Wyandotte, Mich., where 
100 acres have been acquired. A pumping 
station and large steel tank storage division 
will be built. Entire project will cost $1,- 
500,000. R. H. Montgomery and Paul R. 
Kemp are heads. 


BENEKE Corp., 21st & Rockwell Sts., 
Chicago, IIl., contracted William Mavor 
Co., 7 South Dearborn St., for extensions 
and improvements in boiler house, includ- 
ing new boiler, fuel-handling and other 
equipment. C. M. Garland & Co., 38 South 
Dearborn St., consulting engineers. Cost 


close to $35,000. 


Farts City, Nes., plans addition to 
municipal power plant, with installation of 
new 1,200-hp. diesel unit and auxiliary 
equipment. Bids soon. Cost about $80,000. 


Lincotn, NEs., plans extensions in mu- 
nicipal plant. Surveys and estimates by 
Black & Veatch, 4706 Broadway, Kansas 
City, Mo., consulting engineers. 


ScHoot Boarp, Centerville, Ind., has 
plans for addition to steam power house for 
township school, to include two horizontal 
tubular boilers, two automatic stokers, 
pumping machinery and auxiliary equip- 
ment. C. FE. Werking & Son, 200 East Main 
St., Richmond, Ind., architects. 


Wisconsin Ice & Coat Co., 1518 East 
North Ave., Milwaukee, Wis., contracted 
Vilter Mfg. Co., Milwaukee, for ice and 
refrigerating machinery for new plant unit 
at S. Forty-third & West Orchard Sts.; 
award for transformers and other power 
substation equipment to Milwaukee Elec- 
tric Railway & Light Co., Milwaukee. 
Cost about $75,000. 


SOUTHERN NEBRASKA NaTuRAL Gas Co.. 
Holbrook, Neb., plans 6-in. welded steel 
pipeline from connection with present trunk 
line to Beaver City, Oxford, Neb., and 
neighboring communities, about 18 miles, 
for natural-gas transmission. Franchises 
have been secured and distribution systems 
will be installed. Entire project will cost 
close to $200,000. 


Poprar Biurr, Mo., will make extensions 
and improvements in municipal plant and 
waterworks. $40,000 has been secured 
through Federal aid. W. A. Fuller Co., 
2916 Shenandoah Ave., St. Louis, consult- 
ing engineer. 
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valves, blow-offs, and 
feed line stop-check valves — these 
are admittedly down the specialist's 
alley. And Edward's leadership in these 
lines is in the record. But not every 
buyer realizes how much difference 
there is between globe and angle stop 
valves, of one make and another. Or 
that every detail of Edward stop valves 
— cast steel, forged steel, or Ferac (for 
the lower pressures) — has been worked 
out with precise study. For downright 
value, specify Edward straight across 
the board — specialties and_ the 
common or garden varieties as well. 


EDWARD 
VALVES 


value to EDWARD 
stop valves. 
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Company and Location z 
Pressures 700 Lb. and Above 

Heat Ins. 

uF Automebil 


Over 
10,000,000 


—~ West Virginia Pulp & Paper Co., Covington, Va....... 
Boiler Forse 


— Anheuser Busch, Inc., St. Louis, Mo.............- : 
Westinghouse Electric & Mfg. Co.. Mansfield,O..... 


499 Lb. 


Celanese .» Cumberland, 

Champion Fibre Co., Canton, N.C 
Champion Lawrence, Mass. 
Chesapeake Corp., West Point, Va. ......, 


\— Consolidated W. Pr. & Paper Co., Wis. Rapids, * 


Advance 
ville, 
Paper Co.,G Rapids, Minn 
Bogalusa Paper Co. 
is represented by the 


\— Crocker Burbank Co., Fitchburg, Mass... . 


steam plants in the U. S. 


= Jacob E. Decker & Sons, Messen City. Is 
DeLaval Steam Turbine Co., Trenton, 


Dow Chemical Co., Midland, Mich. 


*™ Du Pont Co., Richmond, V: 
DuPont Waynesboro, Vo 


: and abroad, protected by 


Engineering & Equipment 


WATER SOFTENERS DEAERATING HEATERS FILTERS BLOW-DOWN EQUIPMENT VALVES * FLOW METERS 
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Goodyear Tire & Rubbe 
Firestone Tire & Rubbe 
Pressures 500 Lb. | 
Champion Coated Pape 
Humble Oil & Refining 4 
Standard Oil Co. of N. - 
Standard Oil Co. of N. 
Waldorf Paper Product: 
— West Virginia Pulp & P 
‘West Virginia Pulp & ; 
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: COCHRANE CORPORATION : 17th & Allegh A Philadelph P. 
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WHENEVER PIPING IS INVOLVED 


Automatic Sprinkler Fire 
Protection 


Thermolier—The Grinnell 
Unit Heater with 14 Points 
of Superiority 


Pipe Fabrication and 
Welding Fittings 


Cast and Malleable Iron 
Fittings, Traps, Hangers, 
Valves, Plumbing and 
Heating Supplies 


For Plant Construction, Modernization or 
Maintenance—look to Grinnell whenever the job GRINNELL COMPANY 


involves piping. P ; 
EXECUTIVE OFFICES PROVIDENCE, R. 1. 


Grinnell—a_ national organization with complete Branch Offices in Principal Cities 


piping facilities ‘‘nearby’’ to every industrial plant. 
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ISTINCTIVE... 


im design ... and in service 


Yes, the design is different from the 
‘old-type ring construction, or even 
the newer “V” packings. Note the 
shock-absorbing air space at the 
center of each ring. 


See how the pressure on each ring 
forces the lips of the adjoining ring 
to the sides of the box, and to the 
rod. Automatic sealing is assured; 
gland pressure is unnecessary. 


Just as the design is distinctive, so 
is the service. Free from trouble or 
costly maintenance, PAR Rings for 
high-temp, hot water or hydraulic 
service constitute the answer to 
many a packing problem. You’ll be 
interested in the PAR circular; 
write for it. 


Linear PAR 860—For Cold Water 
and Oil Hy- 
draulics 


Linear PAR 870—For Steam 
Linear PAR 865—For Hot Water 


Linear PAR 860-P—Perelin Binder 
for Cold Petro- 


leum Products 


Linear PAR 870-P—Perelin Binder 
for Hot Petro- 
leum Products 


LINEAR 


PACKING & RUBBER CO., INC. 
TACONY, PHILADELPHIA 
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These Multistage Turbines 

Give High Efficiency with 

Minimum Maintenance 
BECAUSE— 


MULTISTAGING enables the turbine to transform 
into useful work the maximum amount of energy 
available in the steam. 


MIXED-PRESSURE OPERATION of these turbines 
makes it possible to obtain power from low-pressure 
steam heretofore not used. The steam is admitted to 
an intermediate stage and then passes through the 
last stages— this improves plant efficiency and re- 
duces fuel cost. 


EXTRACTION STEAM for process or heating is 
supplied from an intermediate stage of the turbine 
when the turbine is equipped with the extraction 
feature. As no internal lubrication is used, the ex- 
tracted steam is clean —and a clean heating system 
saves fuel. 


LOW COSTS for repairs and replacements result 
from the use of few moving parts. A completely 
enclosed and well-designed lubri- 
cation system keeps wear at the 
minimum. Careful design and 
manufacture give you a turbine 


which will stand up under the most PUMPS | 
exacting service. 

There is a G-E turbine for your require- : FANS, . 
ments, in any size and horsepower rating. - COMPRESSORS 


Let the nearest G-E turbine specialist help 
you choose turbines; or, call the nearest 
G-E sales office for information. If you do 


BLOWERS - 


not have literature further describing our SHAF} 
mechanical-drive turbines, write us for it. es LINE FTS 
General Electric, Schenectady, New York. . PULVERIZERS 


For Driving 


ELE 


SS 
r 
4 
Type DS-60, 300- to 2000-hp. : 

720-235 

| 
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Grocery and Baking Company 


CINCINNATI 


POWER COSTS FOOD PRICES 


at 
834); | TT 
| i 
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me 2-528 HORSE POWER BOILERS, DESIGNED FOR 400 LBS. S.W.P. AND USING PULVERIZED FUEL,AS 
Ki INSTALLED IN CINCINNATI BAKING AND PACKING PLANT OF THE KROGER GROCERY & BAKING CO. 
: FOSDICK & HILMER, CONSULTING ENGINEERS 
CINCINNATI, OHIO 


WATER TUBE 
Voot BOILERS 


Sound merchandising of quality foods 
at lowest prices makes imperative the 
scrutiny of every processing cost. 


Steam power cost is an important item 
in any industry and alert management 
insists On equipment that will produce 
the most steam at the least expense. 


KROGERS, known for better foods 
at lower prices, find Vogt boilers a 
distinct aid in keeping overhead to a 
minimum. 


VOGT BOILERS will do as much 
for you. 


HENRY VOGT MACHINE CO. 


Louisville, Kentucky 


Manufacturers of: Water Tube Boilers, 
Drop Forged Steel Valves and Fittings, 
Oil Refinery Equipment, Ice Making and © 
Refrigerating Machinery, Heat Exchangers. 


BRANCHES: NEW YORK - DALLAS - CHICAGO - CLEVELAND - KANSAS CITY - PHILADELPHIA - CINCINNAT] 
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There is always the temptation 
when selecting wire rope to 
choose the one with fewer but 
heavier outer wires to gain 
longer life through better 
resistance to external abrasion. 
This is often an error especially 
when sheaves are small and 
loads light. Rope with 
fewer outerwires is stiffer. 
A rope without sufficient 
flexibility for its purpose 
will bulge away from the 


Select the that Your fob 


sheave thus reduce contact area 
and permitthe rope to slide. The 
resulting increased wear defeats 
the objective of the selection. 
Every sheave and load requires 
a rope with a definite degree of 


flexibility. Tell us your con- 
\ ditions and we will gladly 
recommend a rope construc- 
tion that will give the longest 
possible life. 


WICKWIRE SPENCER STEEL 
COMPANY, General Offices: 41 East 
42nd Street, New York. Sales Offices 
and Warehouses: Worcester, 
New York, Chicago, Buffalo, 
San Francisco, Los Angeles; Export 
Sales Dept.: New York. 
WICKWIRESPENCER 
SALES CORPORA- 
TION, New York, 
Chattanooga, Tulsa, 
Portland, Seattle. 


Wickwire Spencer 
also manufactures 
all sizes and types of 

Wire Rope in Wisscolay. 
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WICKWIRE SPENCER STEEL CO. 
41 East 42nd St., New York City 


Please send me your new Rope Manual that tells how to make 


wire rope last longer. 
Name 


Firm 


Address 


City 


State 
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FULLER ROTARY 
COMPRESSORS 


E point with pardonable pride to the many orders being 
received for Fuller Rotary Compressors and Vacuum 
Pumps, and to installations made recently. 


Illustrated on the right, reading from top to bottom: 
Two-stage Compressor at a mid-west incinerator plant, (one 
of three compressors installed) . . . Single-stage Wacuum 
Pumps in a Pacific Coast glass manufacturing plant. . . Single- 
stage Compressor in a western public utility . . . Single-stage 
Vacuum Pump, for new special process used in rapid drying 
and hardening of concrete. 


Some of the important features that contribute 
to this popularity, and which you should 
certainly consider when purchasing air com- 
pressors, are: 


NO AIR-LINE PULSATIONS 
SIMPLE CONSTRUCTION 
NO BEARING TAKE-UP 
SMALL FLOOR SPACE 
LOW MAINTENANCE 

NO VIBRATION 
DIRECT DRIVE 

LIGHT WEIGHT 

LONG LIFE 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1118 Marquette Bldg. 
San Francisco: 320-321 Chancery Bldg. 


FULLER-KINYON, FLUXO, AND AIRVEYOR CONVEYING SYSTEMS - - - ROTARY FEEDERS AND DISCHARGE GATES 
ROTARY AIR COMPRESSORS AND VACUUM PUMPS: -- AUTOMATIC BATCH WEIGHERS - -- BIN SIGNALS 
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FROM POWER TO PROCESS 


Thirty-three years in the business have brought this company 
into intimate contact with every variety of piping installation. 
This accumulated experience permits Pittsburgh Piping to 
offer exceptional design, fabrication and installation service 
in any and every piping application, from power to process. 
Inquiries are invited. 


PITTSBURGH PIPING AND EQUIPMENT COMPANY 


43rd STREET and A.V. R. R. PITTSBURGH, PA, 


| 


—or any size in between— 
you will find sound reasons 


for buying a “Jenkins”. . . 


RITICAL examination of any Jenkins 

Iron Body Gate Valve reveals the bene- 
fits of Jenkins skilled craftsmanship and 70 
years of specialization in the manufacture of 
fine valves. In every size and type are found 
superiorities of design and construction which 
provide for exceptional valve service. 


Strength is emphasized in making Jenkins 
Iron Body Gate Valves. Out of the eighteen 
superior features found in a “Jenkins”, nine 
are strength-multiplying points. From stuffing 
box bolts to body, a Jenkins Gate is made ca- 
pable of handling ordinary duty with an ease 
that means longer valve life, and less mainten- 
ance work and expense. Because of this great 
reserve strength, it can also “‘carry-on”, even 
if extraordinary strains should be encountered. 


In the Jenkins Catalog you will find Iron 
Body Gate Valves for most any 
need. Sizes from 2” to 48”, in 
Solid Wedge and Double Disc 
Parallel Seat types, and oper- 
ated by motor, cylinder or 
special gearing arrangements. 


JENKINS BROS., 80 White Street, New York, N.Y.; 510 Main 
Street, Bridgeport, Conn.; 524 Atlantic Ave., Boston, Mass.; 133 N. 
Seventh Street, Philadelphia, Pa.; 822 Washington Blvd., Chicago, 
Ill.; JENKINS BROS., Ltd., Montreal, Canada; London, England. 


Jenkins Valves 


BRONZE=—IRON—STEEL SINCE 1864 


; 


PATENTED 


Condor Compensated 
Belt on a main drive. 
Note low tension sag. 


LOW TENSION 
RUBBER BELT 


Condor Compensated 
Belt on a spinning 


seins With Equalized Ply Stresses 
In the construction of Condor Compensated Belt new engineering prin- 12 ADVANTAGES 
ciples are utilized: the belt is made to conform to the pulley curvature. 
Instead of the outside plies bearing an overload and rupturing, all the 1, Ruptures in outside ply practically 
plies share equally in bearing the stresses which are developed at the eliminated 
arc of contact, when the belt is flexed around the pulleys under high 2. Ply separation practically eliminated 


tension. In addition, the belt has a special pulley surface which permits 
the belt to be run at much lower tension than other belts. Results: longer 
belt life and freedom from mechanical troubles, with other advantages 
listed here. And the net result of all these advantages to you is: 


roubies 


3. Longer fastener life 


4. Operation less affected by atmos- 
pheric conditions 


6. High efficiency 


7. Higher overload capacity or margin 


of safety 

PRODUCTS 8. Less wear on pulley side 
Transmission Belt Chute Lining 9. Can be operated on smaller pulleys 
V-Belt Launder Lining 10. For heavy loads, plies may be 
oe Belt Industrial Brake Blocks increased with same pulleys 

ir Hose 
Contractors Hose one ll. Can be dressed without destructive 
Molded Rubber Goods 
Sand Blast Hose z effect 
Suction Hose Rubber Lined Tanks 
Fire Hose Rubber Covered Rolls 12. Material reduction in belting costs 
Hydraulic Hose Write for new 

Steam Hose ubber Bonde: General Catalo 
Water Hose Abrasive Wheels ° Sold by leading jobbers 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 
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British power stations depend on COPES 
for effective, economical boiler feed control. 
In the British Isles, there are 127 COPES 
equipped boilers operating in the pressure 
range from 400 to 1575 pounds... with 
evaporation rates as high as 300,000 pounds 
per hour. 


And of the 14 modern plants discussed in 
the article reproduced above . . . the “show 
plants” of Great Britain . . . these 10 use 
COPES Feed Water Regulators: 


10 of the 14 use COPES 


Barking Dalmarnock 
Battersea Dunston 
Bradford Fulham 
Brimsdown Hams Hall 


North Wilford 


Throughout Great Britain .. . as in Amer- 
ica... COPES Feed Water Regulators are 
the accepted standard. Rugged... depend- 
able .. . effective in actual service. COPES 
definitely improves boiler operation. Ask 
any user. You'll find one near you. May 
we tell you where? 


Clarence Dock 


NORTHERN EQUIPMENT CO., 1221 GROVE DRIVE, ERIE, PA. 


FEED WATER REGULATORS - DIFFER- “BRANCH PLANTS IN CANADA ~ ENG- 
ENTIAL VALVES — PUMP GOVERNORS -LAND- FRANCE 
CONDENSATE DRAINAGE anp LIQUID ITALY SALES aNo SERVICE REPRE- 
LEVEL CONTROLS - BALANCED. -SENTATIVES IN PRINCIPAL INDUS- 
FLOAT, MOTOR, THRUSTOR AND PRES- TRIAL ‘CENTERS THROUGHOUT 


‘SURE REDUCING VALVES. 


WORLD. 
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SYSTEM oF BOILER FEED CONTROL 
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From the preliminary estimating, 
engineering and drafting of one 


header or a compiete pipic 


system, to the fina! testing and 
erection, Shawco is adequateiy 
mee 


in the 


equipped in both ext 


facilities. Every oper 


pre-fabrication of p whether 
it be welding flanging, 


heat-treating, thre 


grinding or forging, is verformed 
in ovr Own shops and by our own 


men. Quality and economy are thus 


clusi 


definite, foregone 
phctogrephs show some typicai 
Shewce jobs and if you wovid be 


| 


ladiy send you 


interested, 


a comprehensive lis! of concer::s 
that know the satisfaction of 


re-fabrication.” 


Ganiomin F. Shew 503 


Second Stract, Wilmington, Dei. 


7, 


TRAQE MARK REGISTERED 


uled our blow downs. 
w we have no mor 


INDIVIDUALIZED FEED WATER 

TREATMENT WITH DEARBORN 

LABORATORY AND PLANT 
CONTROL SERVICE 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave. 205 E. 42nd St. 2454 Dundas St. W 
CHICAGO NEW YORK TORONTO 
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an addition to your 


Library 


fOOBWARL) 
CABINET ACTUATOR 
GOVERNING EQUIPMENT 
jr 
WATER PRIME MOVERS 
SPECTOR BULLETIN Newt 
9 


WOODWARD GOVERNOR COMPANY 
ROR KPORD, 


PERMANENT. MAGNET 


GENERATOR 
(P. M.G,) 


BULLEPTIN Ne 


and Farcign Patents 


WOODWARD GOVERNOR COMPANY 


ROCKFORD. 


TYPE “XX” 
ROTARY GEAR OL PUMP 


BULLETIN 


WOODWARD GOVERNOR COMPANY 


ROCKFORD, 


Postage 
Will Be Paid 
Addressee 


No 
Postage Stamp 
Necessary 
If Mailed in the 2 
United States 


BUSINESS REPLY CARD 


First Class Permit No. 306 (Sec. 510 P. L. & R.) Rockford, Ill. 


WOODWARD GOVERNOR 


ROCKFORD 


ILLINOIS 


‘ 
; 
; 
ye... 
spines ‘ 
LOVERS 
52] 
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WOODWARD CABINET ACTUATOR GOVERNING | 
EQUIPMENT FOR WATER PRIME MOVERS _ 


A 28-page engineering manual containing a discussion _ 
of fundamental principles of governing; instructions 
for making preliminary calculations and description of *~ 
both “Unit” and “Twin System” types of Cabinet Actu- 
ator Governing Equipment. Typical plant layout and - 
arrangement drawings and sample specifications for 

actuator governing equipment are included. 


4 


WOODWARD CABINET ACTUATOR 
GOVERNING EQUIPMENT 


A complete operating manual giving detailed instruc- 
tion for the installation and operation of Cabinet Actu- 
ator Governing Equipment. Sectional views show typi- 
cal construction of “Unit” and “Twin System” types, 
os, pressure tanks, restoring connections, etc., while 15 cuts 
te and 25 half tone plates illustrate the detailed explana- 
tion. 


WOODWARD TYPE "XX" 
ROTARY GEAR OIL PUMP 


This bulletin fully describes the installation, construc- — 
tion and operation of the Type “XX” oil pump used in 
Cabinet Actuator Governing Equipment and explains 
the action of the Woodward Pressure Switch and Eche- 
lon Control. Pump outlines and dimensions are included. 


4 OODWAR D 


PERMANENT MAGNET GENERATOR (P.M.G.) 


This bulletin is a practical treatise on the construction 
and operation of the Permanent Magnet Generator with 
cuts showing typical applications. A Permanent Magnet 
Generator, direct connected to the prime mover, used in 
*, conjunction with a synchronous motor direct connected 
to the governor head of the regulating mechanism, af- 4 

fords the best method yet devised for rotating the gov- BULLETIN NO. AUX-1 
ernor head in unison with the prime mover. . 


We ODWARD GOVERNOR COMPANY 


ROCKFORD, ILL 


Gentlemen: 


Please send me the following bulletins:— 
Spec. Bulletin No. 1 Bulletin No. P-2 


( Bulletin No. W-100 (] Bulletin No. AUX-1 
also information on WOODWARD Governing Equipment for ‘the following nig : 


tions: 
FIRM ; 
ADDRESS 


CITY STATE... 


IN NO. 1 


ontrol 


BULLETIN NO. W-100 = 
WATER POWER) 


WITH 


Makers of HYTEMPITE 


= 


cement. 


CAST-REFRACT 


STOP waiting for special shapes. Use CAST-REFRACT 
to mold them on the job and light furnace tomorrow. 


MONO-LINE 
STOP air leakage by omitting joints. Use MONO-LINE 
highest quality fire brick in plastic form for monolithic 
construction. 


ACID PROOF CEMENT 
STOP using weak materials for acid towers, tanks, and 
stacks. Use QUIGLEY ACID PROOF CEMENT that 
stands the acid test. 


QUIGLEY FIRE BRICK 


STOP using brick for wrong a Use QUIGLEY 
FIRE BRICK specially made for your needs in Missouri, 
Pennsylvania, and New Jersey brands. 


QUIGLEY REFRACTORY GUN 


STOP losing time on repairs; use the QUIGLEY 
REFRACTORY GUN for speedy and permanent repairs 
of side walls, bridge walls, baffles, flues and chambers. 


TRIPLE-A 
PROTECTIVE COATINGS 


STOP corrosion losses; use TRIPLE-A Protective Coat- 
ings on all steelwork exposed to moisture, corrosive fumes, 


heat, etc. 
ANNITE 
DETERGENTS 


STOP using inefficient soaps and powders for cleaning 
operations; use ANNITE detergent cleaning materials. 
“Gentle as a Lamb—Strong as a Lion.” 


| Quigley Products 


HYTEMPITE 


STOP the early breakdown of fire brick joints by the use of HY TEMPITE — 
The World’s Standard High Temperature Cement. 


FYRE-MORTAR 


STOP the wasteful use of fire clay for troweled joints—use FY RE-MORTAR, 
the superior dry high temperature mortar. 


Q-CHROME 


STOP slag action on brick joints with Q-CHROME neutral base refractory 


Q-CHROMASTIC 


STOP erosion, spalling and failure of brickwork, with Q-CHROMASTIC, 
plastic, super-refractory coating. 


HEARTH-CRETE 


STOP using refractories that fail, replace with HEARTH-CRETE, the 
chrome-magnesite castable refractory to replace chrome, magnesite, silicon 
carbide, silica and fire-clay refractories. 


Q-SEAL 
JOINT SEALING COMPOUND 


STOP leaky steam joints and corroding connections with Q-SEAL, plastic, 
expansive, joint sealing compound. 


DAMIT 
WATERPROOF JOINT SEALING COMPOUND 
STOP hot or cold water leaks with DAMIT — “It dams 


the leaks.” 
INSULBRIX 


STOP heat storage and other losses with INSULBRIX, 
lightweight, cellular, insulating refractory for. direct or 
indirect flame exposure. 


INSULCRETE 
STOP absorbing heat into wall structures by the use of 
INSULCRETE, the insulating refractory castable for 
shapes and concrete. 


INSULBLOX 


STOP making thick fire brick walls. Use INSULBLOX, 
insulating refractory (2200° F.) of high mechanical 
strength in block form for low heat storage fire brick walls. 


INSULINE 


STOP using low service temperature insulating powders 
and aggregates. Use INSULINE powdered, with thin wall 
next to fire speed kiln and furnace operations and lower 
production costs. Or, use INSULINE Sized Aggregate 
also as fill or for making insulating refractory concrete. 


INSULAG 


STOP using lagging that shrinks and lowers insulating 
value. Use INSULAG for outside of breechings, pipes, 
stills, fractionating towers, boilers—high mechanical 
strength, long life, no shrinkage,.“the lagging that sticks 


and stays”. 
INSULCLAD 


STOP gas penetration and dusting in insulating refracto- 
ries—use INSULCLAD for coating (2300° F. to 3200° F.). 
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A central heating plant furnishing 
steam to buildings covering seven 
square blocks reduced fuel costs 23 7% 
with the aid of Brown Instruments. 


The superintendent cf a nationally 
known sugar refinery credits the 
above Brown Instruments in the boiler 
room for checking steam distribution 
with saving 1,000,000 Ibs. per month. 
This is a gross saving of $6000 a year. 


The new power plant of the Theodore 
Hamm Brewing Company burns 
approximately 2500 tons of coal per 
year less than the old plant. 


Mr. W. H. Lang, Supt., says: 


“The installation of Brown Instru- 
ments in our power plant is very 
satisfactory. e feel that prob- 
ably the - proof of this is the 
fact that we have ordered several 
additional instruments for appli- 
cations in other parts of the plant.” 


LOOKING 


If you use steam for power, process or 
heating— 
Do you know how much steam is gen- 


erated for each dollar expended for 
fuel? 


Are your boilers operating at their 
highest efficiency > 


How economically is steam being 
used? 


It is an unusual plant that cannot reduce 
fuel bills 10% to 25% when they have 
the answers to the above questions. 


3 
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THERMOMETERS 
HETHER you burn oil, gas or coal, the starting point : ; SS 


toward controlling steam costs is the accurate measurement of 
flows, temperatures, % COz, pressures, drafts and liquid levels. 
Regardless of the size of the plant, Brown Indicating and Record- 
ing Instruments furnish the essential information to operators and 
engineers that enables them to reduce fuel costs. For example: 


In the Boiler Room 
BROWN FLOW METERS .. . tell the operators how much 


steam is generated by each boiler; the amount of water fed to the 
boilers, and the rate and quantity of blow-down. 

BROWN CO:z METERS AND DRAFT GAUGES. . . when 
used as a firing guide, enable the operators to hold the correct 
per cent. COs and prevent fuel losses due to improper air-fuel 
ratios. Efficient combustion can be maintained only when the ; 
operators are guided properly. ad 
BROWN THERMOMETERS AND PYROMETERS . . . are _PYROMETERS 
essential guides in checking Flue Gas, Feed Water, Economizer ope 

and Superheater Temperatures. They are vital factors in overall 

operating efficiency. 

BROWN PRESSURE GAUGES . . . aid in maintaining steam 


pressures, not only at the boiler, but also in each department. 


In the Plant 


It is good practice not only to provide the operators with Brown 
Indicating Instruments, but the engineer or plant superintendent 
with Brown Recording Instruments as well. The continuous chart 
records reveal instantly any deviation above or below the most 
efficient operating conditions. By analyzing chart records of 
flows, temperatures, pressures, per cent. COz, liquid levels, man- 
agement can properly allocate costs and increase the standard 
of operating efficiency. 

For example:—the chart records from Brown Flow Meters not only 
show the rate and total quantity of steam produced, but the auto- 
matic planimeter pen record on the rim of the charts shows the 
amount of steam used by each department or process for any 
period of time. 

Brown Indicating and Recording Instruments can be mounted on 
individual panels or grouped on a central control board. Fur- 
nished in standard universal cases, adaptable for any style of 
panel mounting, they present a uniform and well-balanced 
appearance. Cher engineering representatives will be glad to 
recommend the instruments that will most economically meet 
your boiler room or plant requirements. Write for Catalog 
No, 2004. The Brown Instrument Company, a division of Minne- 
apolis- Honeywell Regulator Co., 4490 Wayne Avenve, Phila- 
delphia, Pa. Canadian Factory: 117 Peter St., Toronto, Canada. 
Branches in all principal cities. European address: Minneapolis- 
Honeywell Co., Wydesteeg 4, Amsterdam-C, Holland. 


MINNEAPOLIS-HONEYWELL 


Control 1s to Economize 


te 


; 
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... to profit you more 
through unequalled 


accuracy and response 


Accuracy and immediate response! These 
are two outstanding qualities inherent in 
Foxboro design and construction. They 
are the essentials of a true record of con- 
ditions — of facts which insure the most 
economical operation, the best products 
and the fewest rejects. 

Years of research and experience in 
every possible application have perfected 
each Foxboro Recorder. Lost motion, slug- 
gish action and all those 
other detriments to factual 
records are unknown. 
Foxboro certifies the 


FOXBORO 


performance of each instrument, and 
thousands of users in every branch of in- 
dustry know from years of experience that 
Foxboro Recorders are always alert, active 
and accurate. They have proof that this 
accuracy and response endures with a 
minimum of maintenance and attention. 

To those who want facts upon which to 
obtain maximum operating economies we 
will gladly send complete information. 


THE FOXBORO COMPANY 
68 Neponset Avenue 


Foxboro, Mass., U.S.A. 
Branches in 25 Principal Cities 


RECORDERS 


RESPONSE FOXBORO ACCURACY 
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Conical ball mills firing three 650 lb. pressure boilers producing 
1,200,000 pounds of steam per hour. 


Record Performance 
Conical Ball Mills 


The illustration above shows eight of nine conical ball mills in operation 
at a large central station. These mills have been in service for more than 
six years with exceptionally satisfactory results. 


Conical ball mill advantages 


. Minimum maintenance. 

. Maximum availability. 

. Grinding members renewable while mill is in operation. 
Mill output independent of coal feed. 

. No lag—mill output instantly controllable. 

. Low speed. 


. Will pulverize at minimum cost by-product coke, anthracite and 
other low grindability coals. 


FOSTER WHEELER CORPORATION, 165 Broadway, New York, N. Y. 
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IN A NEW YORK LIGHT # 
AND POWER PLANT @ 


IN AN INDIANA LIGHT 
AND WATER PLANT 


IN A DELAWARE 
INDUSTRIAL PLANT 


IN AN OHIO 
INDUSTRIAL PLANT & 


IN A CALIFORNIA 
INDUSTRIAL PLANT 
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B E CA U G E of the exceptional 


power characteristics of Winton 
engines, their flexibility,economy, 
dependability, cleanliness and 
compactness . . . because of the 
long and successful experience of 
Winton engineers in adapting 
Winton-Diesel units to meet indi- 
vidual power requirements in all 
types of industrial and municipal 
plants. These are the reasons why 
Winton-Diesel power is in de- 
mand today in so broad a field of 
industrial application. These are 
the reasons why industrial power 
problems of tomorrow are being 
conquered by Winton- Diesel 
power today. Let an experienced 
Winton representative aid you in 
solving the power prob- 
lem in your plant..... 
Call, write or wire and 
he will give you im- 
mediate cooperation. 


WINTON ENGINE 
CORPORATION 


CLEVELAND, OHIO, U.S. A. 
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Series 1500 
Swing Check Valve 


Series 1500 
Globe Valve 


150 
Globe Valve 


Series 900 
Horizontal Check Valve 


Series 400 
Series 900 . Series 1500 
Motor Operated Gate Valve 
Gate Valve with By-Pass 


POWELL STEEL 


The long life and dependable performance of Powell Steel Valves 
depend on three essentials — design, workmanship, materials. 
| Each factor of individual importance is given individual considera- 

| tion. Powell Steel Valves—available in a variety of materials, 
sizes, and types—are described in detail in Catalog No. I0I. 
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IRON FIREMAN 
information at 
your finger-tips 


12 page tllustrated catalog in “Sweet’s’’ 


Are you considering the 
purchase of stokers for 
your power boilers? Are 
you planning construc- 
tion that calls for a new power plant, or an enlargement of 
your existing equipment? If so, you will want facts on the 
line of Iron Fireman automatic coal burners for commercial 
and industrial boilers. 


Typical standard stoker for industrial power and large heating loads, 
In order that this information can be available in handy, Also available in Bin-Feed models. 


concise form, Iron Fireman has a 12-page illustrated catalog 
in Sweet’s. It includes a brief presentation of the develop- 
ment of automatic coal firing and of the size and scope of 
the Iron Fireman Manufacturing Company, world’s largest 
makers of automatic coal firing equipment. Basic data and 
illustrations cover Standard models and ‘“‘Poweram”’ models 
for boilers developing up to 300 h.p. There is a section on 
design and construction, in which a typical Iron Fireman 
model is taken apart and the various items of mechanical 
superiority are illustrated and explained. And last, but by 

no means least in importance, is the information regarding 
Iron Fireman’s Engineering Department—a_ specialized 


division of factory trained engineers whose services are 
available without cost or obligation. 

When you want to know about Iron Fireman, reach for 
your Sweet’s. And if further facts are needed, a phone call 
to your Iron Fireman dealer or a letter to the factory at 
3118 W. 106th Street, Cleveland, will get prompt action. 
Iron Fireman Manufacturing Co. Factories: Cleveland, Ohio; 


The Iron Fireman ‘“Poweram” for boilers developing 
Portland, Oregon; Toronto, Canada. Dealers everywhere. up to 300 h.p. Available in Bin-Feed models. 
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handled by Sturtevant Fan 


Stress relieving furnace at field pipe fabricating plant of Babcock & Wilcox Co., Boulder Dam. 


Built by Rust Engineering Co., Pittsburgh, Pa. Flue Gas recirculating fan by Sturtevant. 


Extremely severe service 
conditions conquered by 
Sturtevant Fan Engineering 


Gas temperature ...1300° Fahr. Volume ...65000 cubic 
feet of gas per minute. Peripheral fan speed... over 


12,000 f. p.m. 


These were the operating conditions met by the Stur- 
tevant Fan shown above. It recirculated fuel oil 
combustion gases in a furnace for stress-relieving 
fusion-welded steel pipes. at the Boulder Dam field 
pipe fabricating plant of the Babcock & Wilcox Co. 
Pipes handled were up to 30 feet in diameter and 
weighed as much as 150 tons. 


This fan presented a real problem in fan engineer- 
ing. Due to the expansion of the metal at the very 
high temperatures encountered, it called for special 


design throughout, the use of alloy steels, and care- 
ful heat treatment. 


Years of experience, a thorough knowledge of alloy 
steels and heat treatment, and special heat treating 
facilities make Sturtevant especially well-equipped 
to solve the tough fan problems—whether the re- 
quirements include high temperature, high pressure, 
high speed or large volume. 


B. F. STURTEVANT CO., Hyde Park, BOSTON, MASS. 
Branch Offices in 40 Other Cities 
B. F. Sturtevant Co. of Canada—Galt, Toronto, Montreal 


furfevani 


REG. PAT. OFF. 


DRAFT FANS - TURBINES - GEAPS - ECONOMIZERS - AIR HEATERS 
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In a wide range 


of applications... 


POWER USERS 
ARE PROFITING 
by WORTHINGTON 
DIESEL and GAS ENGINE 
ECONOMY 


RATION 


SEWAGE DISPOSAL | 


UILT FOR continuous heavy duty and 

operation at medium speeds, Worthington 
Engines exemplify the highest standards of 
modern engineering practice. 


The installations here illustrated are typical 
of others in many fields which are building 
an enviable reputation for dependable 
economical performance. 


With Worthington Air Compressors for 
engine starting and Worthington Centrifugal 
Pumps for jacket water circulating...there is 
added assurance of maintained trouble-free 
operation through the individual responsibil- 
ity of one maker. 


ORTHINGTON will be glad to submit recom- 
mendations based upon your particular power 
problem. A complete line backed by 35 years of 
successful engine building and application experience 
assures the proper selection for any application. 


GAS ENGINES 
15 to 1800 hp. 


DIESEL ENGINES 
25 to 1500 hp. 


For any type 
of drive 


© Bulletins available 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 


Offices and Representatives in Principal Cities throughout the World 
A-36594 


WORTHINGTON 
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PLUS 


OF MIDWEST 
WELDING ELLS 


- LONG TANGENTS SAVING IN PIPE 
er inch a 12” Midwast Elis use RADIU 


tangents alone save of pipe is. nomina 
while the radius” 
diameters (instead of one nominal 


diameter) is for 


cy 


PefesTRESS RELIEVED 


Midwest Ells are first made slight] 
ver-size. They are then reheated 
ma forging and redu 


GREAT STRENGTH 


Destruction tests have proved Mid-— 
west Ells always at least as" 
corresponding pipe. 


for a copy of n 
Bulletin WF- 


MIDWEST 
PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 South Street, St. Louis, Missouri 


PLANTS: St. Louis, Passaic (N.J.) and Los Angeles ¢ SALES OFFICES: Chicago—946 Marquette Bldg. ¢ Houston—1716 Second 
Nat. Bank Bldg. ¢ Los Angeles—520 Anderson St. ¢ New York — (Eastern Division) 30 Church St. ¢ Tulsa—533 Mayo Bldg. 


MIDWEST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 
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Midwest Welding Ells, he 
idwest Welding Ells, he 
| a number of “plus” 
| 
rate. thus reducing installation 
time and cost. (2) Short nipples and reduces 
extra welds they require are tional saving of 12” of pipe. saves pipe and eliminates ex, 
: 
and uniformity not possi. 
ble result from final working in 
i 
: 
a results from the manufacturing 
process which is used exclusively 


@ Diesels must handle a wide variety of tough One of the several “Cater- 
jobs. But these jobs have one thing in common: er il a iss 
they all demand a high degree of stamina—and Warne Brow’ Sie, 
that means in the metals of which the Diesels are Tractors.” The Diesels used in “Cater- 

built. pillars” all have cylinder heads and lin- 

Diesel cylinder heads, pistons, liners and rings ers, piston rings and starting engine crank-shafts of Nickel Cast Iron. 
must have a dense non-porous structure, an even- 
ness and uniformity which until recently no one 
looked for in cast iron. But small additions of 
Nickel or Nickel and chromium so improve the 
properties of this metal that it is rapidly becom- 
ing a trusted stand-by for Diesel construction. 

If you need a tensile strength of 50,000 p.s.i. 
—as did the Diesel in the power shovel shown 
here—you can obtain it with Nickel Cast Iron. If 
wear resistance and a minimizing of “growth” un- 
der heat is your special problem, you can improve 
these properties with Nickel additions. 

You MUST get the alloy best suited to your spe- 
cial job. The wide experience of the Inco engineers 
is wholly at your service. Write them. 


This “Lima” power shovel, working on the Colorado River aqueduct, 
is driven by a Waukesha Hesselman type engine. These solid injection, 
spark-ignition oil-engines make severe demands—but Waukesha Motor 
Company meets them by casting cylinder heads with a minimum tensile 
strength of 50,000 p.s.i. The formula they use to get this result: 


Silicon .............1.80-2.00% Total Carbon .......2.80-3.00% 
Nickel Chromium .......,.0.30-0.40% 
a 


The Diesel-electric oil tanker “Franklin,” on her maiden voyage. Gears, 
pistons, cylinder heads, water pump castings and frames of her Diesels 
are Nickel or Nickel-chromium Cast Iron. The makers, McIntosh & 
Seymour Corp., Auburn, N. Y., also used Nickel Alloy Steels for sev- 
eral parts subjected to great stress. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 
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ACCURATE 
BENDING 
SUPER SERVICE 


FASTEST COMPLETE 


boiler tube sérvice 


When begin at the heart of 
production... replace old boiler tubes first. 


: BOILER 
TUBE COMPANY 
OF AMERICA 


Dftice and Works: 3126 Preble Ave., Pittsburgh, Pa. 
New York Philadelphia Chicago 


Are you equipped to hold 
your job? -- to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of competition—are those who have kept one jump ahead of 
their jobs. hey are the men who are equipped with a thorough- 
going and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some 
men fit themselves to do a little more than their job calls for. They 
fit themselves to'do a little more than the other fellow. They make 
a steady effort to equip themselves with the best kind of job 
insurance there is—KNOWLEDGE. 


How about you? Do you know how quickly knowledge will pile u 

how quickly you will become more valuable—if you spend a few 
minutes a day, regularly, studying sound books like the McGraw-Hill 
Library of Power Plant Practice? Do you know how easily it can 
be managed, paying only a few cents a day, while you use the books. 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and our 
Free Examination Offer. Then send the attached coupon to us today. 


POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice the 
standard of the power 
plant field. It is accurate 
—it is thorough —it is 
complete. It is the result 
of years of experience 
with power plant  prob- 
lems. The man who has 
it has the best. The Lib- 
rary covers the whole 
field—nothing’ is omitted. 
The’ solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little 
stickers and _ the big 
troublesome problems are 
all worked out in advance 
for you. There can be 
only result from 
studying these books a 
few minutes each day — 
more money your 
pocket. 


No books dealing with the work 
of the power plant man were 
ever sO complete—so authorita- 
tive—so practical in text and 
illustrations as these. The man who puts this set of books into his library can do 
so knowing that he has the utmost in power plant books—a set that will give him, 
in language he can understand, all the information he needs in order to get ahead 


Easy to Understand 


These books are written in everyday easy-to-understand language. 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is, no bunkum in 
this Library, nor is it cluttered up with impractical theories. It is a 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensible on the job. 


See it free—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ Free Examination. If you 
decide to keep the books after examining them, just send $2.00 and 
then $2.00 a month until the total low price of $16.00 has been paid. 
See the coupon below for details. Send it Now and HOLD THAT JOB. 


FREE EXAMINATION COUPON 


s 
s 
McGRAW-HILL BOOK CO., INC., 330 West 42d St., New York 
« Ship to me, charges prepaid, the six volumes of the Library of § 
5 Power Plant Practice. If satisfactory, I will send $2.00 in ten 8 
=» days and $2.00 a month until the price of $16.00 has been paid. § 
. If not wanted I will return the set to you postpaid. H 
s 
bad 
s 
s 
“4 (Books sent on approval in U. S. and Canada only) s 
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50 Your Coe 
eat De Send in No. 9 j 
ullett 


Physical fitness for 
the strain of pipe union service requires a sound, 
rugged body. So Dart uses a special grade of iron 
that is especially suited to the purpose. Both pipe 
ends and nut are made from air-refined malleable 
of high tensile strength and yield point, with a 
lower percentage of elongation than steel. Practi- 
cally unbreakable, Dart bodies also have excep- 
tional resistance to thread-distortion. 


And into these stout iron bodies are swaged Dart’s 
two bronze seats, spherically ground to a true ball 
joint that stays tight-sealed no matter how often 
disconnected and re-installed. No other union 
gives you these features. 


In fact, no other union can give you such economy 
in service ...and you can prove that for yourself. 
Write today for free test union in either black or 
galvanized finish. 


E. M. DART MFG. CO., PROVIDENCE, R. I. 


Sales Agents: The Fairbanks Com- Canadian Factory: Dart Union 
pany, New York, and all branches Company, Ltd., Toronto, Canada 
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No Danger of 


Not when HERCULES Seamless Cop- 
per Floats are used to maintain the 
water level in heaters, tanks, reservoirs 
and other appliances. 


The special spinning process assures 
uniform thickness of metal and high 
mechanical strength. Every Hercules 
Float is guaranteed to stand up under 
350 lb. working pressure and 500 deg. 
temperature. 


Ready to ship—all standard ball 
shaped sizes to 10 in. inclusive. Special 
shapes or sizes furnished promptly on 
order. 


HERCULES FLOAT WORKS 
200 Franklin St., Springfield, Mass. 


technical success Palmer's 
made plain in these books famous home 
Help your advancement in tech- study course 
nical or scientific work. Learn availa 


MATHEMATICS 


the key toall 


mathematics. Palmer’s course 
makes it easy to master the 
essentials. Shows how to _ use 
them in your daily work. Over 
216,000 copies sold. 


Self-Instruction Course 


for Practical Men 


Palmer’s simple, step-by-step treatment car- 
ries you from first essentials to working knowl- 
edge of all mathematical methods. Even 
makes clear the practical use of calculus. 
Course based on Palmer’s years of trade 
schoo] teaching; gives thousands of exercises 

on every-day questions practica ‘overs: 
men brought to him for solution. 


ble 


Study: at Home: Pay As You GEBRA 
tudy at Home; Pay As You Go 
A few minutes day will give you METRY 
practical command of this important Cc ULUS 
course with practical 
sending a cent in advance. Pay only 
$1.00 in 10 days and $2.00 monthly for applications 
ree months you keep the books. i 
If you have ever felt the lack of Sent for Examination 


No Money Down 
Small Monthly 
Payments 


a working knowledge of practical 
mathematics, send the coupon at once 
and look over the Palmer Course. 


McGRAW-HILL ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 880 W. 42nd St., N. Y¥. C. 

Send me the Palmer Practical Mathematics and Calculus Home Study | 
(2 volumes) for 10 days’ examination on approval. In 10 days 

plus few cents postage and delivery, and $32.00 | 


Course 

books id. (Wi 
mon! or 3 months, or return boo tpa (We e On 
orders accompanied by remittance of frst installment.) 
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and gets greater value 
per dollar of cost 


The installed price of ANACONDA COPPER 


TUBES and FITTINGS is scarcely any more 
than that of rustable piping 


ERE is outstanding value for a wide 
diversity of industrial piping needs. 
Anaconda Copper Tubes and “‘Solder- 
Type’’ Fittings are the “last word” in 
low cost, durable piping. They eliminate 
rusty water, rust leaks and rust-repairs. 
And their total initial cost, installed, is 
nearly level with that of rustable material! 
The reason? No threading is required 
for “solder” connections. Consequently 
both tubes and fittings may be made with 
thinner walls. This brings important 
savings in weight, and correspondingly 


lower prices per foot. Yet both tubes 
and joints provide more than ample 
strength where conditions of pressure 
and temperature are normal. 


A complete line of fittings 


The American Brass Company now fur- 
nishes ‘a complete line of Anaconda Fit- 
tings for every copper tube requirement. 
“Solder-Type’” Fittings, also flared-type fit- 
tings, are available in elbows, tees, coup- 
lings, unions, including a complete range 
of reduction and adapter combinations. 


THE AMERICAN BRASS COMPANY 


‘| 
ANACONDA 
from mine to © 


General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 


In Canada: Anaconda American Brass Ltd., New Toronto, Ontario 


Where Anaconda Copper 
Tubes and Fittings may be 
installed to cost advantage 


Plumbing: Hot and cold water 
lines. Fire sprinkler systems. 


Heating: Low pressure steam lines. 
Hot water lines. Fuel lines. 


Mechanical Uses: Pressure lubri- 
cating systems. Hydraulic pressure 
lines (low pressure). Circulating 
lines for lubricants. Low pressure 
steam and air lines. Pump, condens- 
er, evaporator, heat exchanger equip- 
ment. Other fluid conveying lines. 
Process Uses: Pipe lines for: Brew- 
eries, Distilleries and Wineries; 
Textile Mills, Paper Mills, Sugar 
Mills, Chemical Plants, etc. 


‘ 


COMPLETE 


LINE 


__ BRITISH COLUMBIA \ ALBERTA | \ 
Nelson SASKATCHEWAN 
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WASHINGTON | \ ) 
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VALVES 
Bronze, lron, Steel; Globe, Angle Cross, 
Check, Gate, Throttle, Non-return, Blow- 
off, Pop Safety, Relief, Whistle, etc. 


BOILER MOUNTINGS 


Non-return, Pop Safety and Blow-off 
Valves; Water Columns, Water Gauges 
and Gauge Cocks, Low Water Alarms, 
Fusible Plugs. 


grou 
and 
copies or write us direct. 


by pressure, type 


THE LUNKE 


BOSTON 
EXPORT DEPT, 318-3 


70 


Whistles, Cocks, Fittings, Unions, Air Nozzles, Etc. 


The Guide is a ready reference for selecting Valves, Boiler 
Mountings and Lubricating Devices in which pr 


sts the Lunkenheimer line. Ask the distributor for 


—"QUALITY"=— 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 


LUBRICATORS 
For Steam, Gas, Gasoline, Oil, Com- 
pressor and Pump Cylinders; Gravity 
Feed or Hydrostatic. 


OIL AND GREASE CUPS 


Glass, Bronze or Aluminum Body Oil 
Cups; Automatic Feed, Cap or Plunger 
Screw Feed Grease Cups of Bronze, Iron 
or Steel. 


ucts are 
and use. The catalog describes 


NHEIMER&. 


PHILADELPHIA 
22 HUDSON ST., NEW YORK 


28-55-42 
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EDGE MOOR IRON WORKS 
WATER TUBE BOILERS 


BENT TUBE TYPE 


FOUR DRUM 
THREE DRUM 
HORIZONTAL 


Complete Steam Generating Plants including: 
Superheaters; Water Walls; Air Preheaters; 
Economizers. All capacities and operating 
pressures. 


STRAIGHT TUBE TYPE 
CROSS AND LONG DRUM 


For pressures to 450 pounds. 
Y READY 


EDGE MOOR IRON WORKS 
30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 


Send me your new Catalog No. 102 entitled: 


"STEAM GENERATING EQUIPMENT" 


Company Name 


Address 
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The nozzle contro! valve 


is located at the entrance 

“hit to the jet. The valve seat’ 

> and disc are easily re 
newable. 


Note also the. generous 
blade clearances. AA — 
rim clearance. 
blade clearance. CC — si 
clearance {about 1 inch). 
Blades cannot foul, 


THE TERRY SOLID WHEEL TURBINE 
HAS INDIVIDUAL NOZZLE CONTROL 


In the Terry Solid Wheel Turbine each 


nozzle acts independently of the others 


and produces its own portion of the 
total power. 


Good efficiency can therefore be obtain- 
ed under a great variety of conditions by 
opening up or closing off the desired 
number of nozzles. In this way partial 


loads, overloads, low steam pressure, etc. 


The TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. sacrificing the economy under normal 
~ Steam Turbines - Gears operating conditions. 


can usually be taken care of without 


T-1110 
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TRANSFORMERS 
RIGHT AT THE 
LOAD CENTER!” 


C. SCHMIDT and SONS, brewers, in 
Philadelphia, Pa., made a sub- 


stantial saving in total installed 
transformer cost, saved space, and 
improved voltage regulation when 
they engaged the Union Electric 
Contracting Co. to install these 
G-E Pyranol transformers in their 
plant. No expensive fireproof vault 


was needed, since Pyranol is noninflammable and 
nonexplosive; and the transformers could be in- 
stalled at the load center, thus avoiding long runs 
of secondary copper. @ Pyranol, General Elec- 
tric’s remarkable cooling and insulating liquid, 


removed. @ It will pay you to investigate the 
possibility of using Pyranol transformers in your 
plant — particularly if you are considering a new 
indoor installation. More than 500 of these trans- 


formers are installed, many of them having been 


makes it possible to installtransformers yoy CANTBURN _‘'"_ use almost five years, all giving ex- 


indoors in practically any location—at a 


considerable saving. Recognition by the 
National Electrical Code permits their 
installation with many of the restric- 


tions applying to oil-filled transformers PYRANOL Ask for Bulletin GEA-2048. 


GENERAL ELECTRIC 


cellent service. Write the nearest General 
Electric sales office for complete infor- 
mation, or General Electric Company, 
Dept. 6A-201, Schenectady, New York. 


300-45 
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5x4" High Pressure Boiler 
Feed Pump rated 315,000 
Ibs. per hour against 930 
Ibs. per sq. in. G. pressure; for 
Rochester Gas & Electric Co. 


For New High Pressure Stations 
... and New Super Imposed Boiler Plants 


TS Allis-Chalmers Type “M” high pressure 
DOUBLE SUCTION multi-stage centrifugal 
pump has exclusive advantages which insure econ- 
omy of operation and maintenance. It has the 
simplicity and efficiency of the single stage double 
suction pump in multiple stages combined in a 
single casing with integrally cast water passages . . . 
no diffusion vanes to wear and lose efficiency ...a 
simple air cooled Kingsbury thrust bearing . . . hy- 
draulic balance without internal balancing devices 
. .. liberal inlet area into the impellers but without 
high speed of the inlet edges of the vanes due to the 
double suction impellers. These are the reasons 


ery, Farm and Industrial 
Tractors. 
Flour, Feed and Flaking Mill 


ALLIS-CHALMERS ENGINEERED 


Blowers, Compressors and 


Vacuum Pumps. 

Cement Making Machinery, Rock 
Crushers, Screens, Roadbuild- 
ing Equipment. 

Centrifugal Pumps 

Electric Generators, Transform- 
ers, Converters, Rectifiers, 
Switchgear and Regulators. 

Electric Motors for all purposes. 

Farm Machinery, Road Machin- 


Machinery. 

Hydraulic Turbines, Accessories. 

Mining, Metallurgical and Hoist- 
ing Equipment. 

Sawmill and Timber Preserving 
Machinery. 

Steam Turbines, Steam Engines 
and Condensers. 

Texrope Drives 

Water Wheels and Accessories. 


why the type “M” pump is meeting with more and 
more favorable consideration in boiler feed and 
similar service. 


Allis-Chalmers pumping units give the utmost 
in actual pumping value per dollar of actual cost. 
They are designed for high efficiency — and selected 
to operate at their maximum efficiency under the 
customers’ own conditions. 


Allis-Chalmers is the only company building 
complete pumping units, consisting of the centri- 
fugal pump and any type of drive—and that means 
there is no divided responsibility . . . there is no 
lack of coordination between pump and drive. 


Bulletins for various types of equipment furnished on request. Address Allis-Chalmers Mfg. Company, Milwaukee, Wisconsin 
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Eagle Super “66” is easily and 
quickly applied with a trowel. 
100 lbs. covers 60 sq. ft. 1 in. thick. 


improved all-purpose 
plastic insulation... 


perfect insulation for our use!"” That's 
what industrial engineers all over the country 
said of Eagle ‘‘66”. 
Now this efficient plastic insulation has 
been made even easier to apply—given 
even greater coverage. The result is Eagle 
Super “66”. 
This improved insulation costs no more 
than Eagle ‘‘66”. Mix it with water and 
it’s ready to trowel on at once. Sticks 
like glue to hot surfaces. No joints to 
open up and let out heat. Shrinkage 
has been greatly reduced. The most 
economical insulation there is for air 
ducts, boilers, etc. 
Mail coupon today for complete specifications 
and sample. 


A complete line of insula- 
ting materials for Power 
Plants, including 


Eagle Super Plastic Insulation. 
One-piece insulation easily applied. Efficient 
for temperatures as high as 1800° F. 


Eagle Stalastic (boiler setting cement). 
Stops air infiltration through masonry, 
boiler and furnace walls. 


Eagle Insulseal (waterproofin: 


i ig cement). 
Protects insulation against deterioration. 


Eagle Blanket Insulation. 
Insulating wool felted and se- 
cured, for boilers, breeching, 
furnaces. 


Eagle“‘BX’’ Insulating Brick. 
An extremely strong, light 
weight insulating brick. Easy 
to cut. Resists spalling. For 
temperatures up to 2500° F. 


Eagle “‘Verox”’ Insulatin 
Brick. A light weight, efh- 
cient insulating brick for backe 
ing up refractory walls or 
roofs, For temperatures up to 
2000° F, 


The Eagle-Picher Lead Company, Dept. P12, Cincinnati, Ohio 


INDUSTRIA 
? Ge Please send me free sample of Eagle Super “66” Plastic Insulation; also 
N S U L AT Oo descriptive catalog. 


Name 


Address___ 


City. State 
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e mixed and applied imme- 
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Wheels roll easily this 
non-skid floor plate 


Multigrip floor plate offers a good half pockets in which dirt might catch. It 
dozen advantages—at no extra cost. drains quickly and completely. It cuts 
The design and spacing of the lugs economically and hence is well adapted 
make Multigrip safe, andeasy tostand for use on both small or large areas. 
or walk on. It resists skids from all Write for details of the profit-oppor- 
angles. Easy to clean—there are no tunity that is yours with Multigrip. 


MULTIGRIP FLOOR PLATE 


Carnegie-Illinois Steel Corporation e Pittsburgh e Chicago 
Export Distributors 


Pacific Coast Distributors 
Columbia Steel Company, San Francisco United States Steel Products Co., New York 
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A few of the many advan- 
tages of Type S Diesels: 


1. MODERN 
DESIGN 


2. LOWER FUEL 
CONSUMPTION 


3. LOWER INSTAL- 
LATION COSTS 


4. MORE EFFICIENT 
POWER 
TRANSMISSION 


5. INEXPENSIVE 
TO MAINTAIN 


6. A THOROUGHLY 
PROVED ENGINE 


Boston 
Buffalo 
Butte” 
Chicago 
Cleveland 


@ FULLY ENCLOSED MODERN DESIGN 
@ WELL BALANCED CONSTRUCTION 
@ EASILY ACCESSIBLE WORKING PARTS 


HE Ingersoll-Rand Type S Diesel engine is an improved unit which is 
thoroughly modern in all respects. The fundamental design is similar 

to that of the successful I-R locomotive engine of which there are more than 
140 in operation. Some of these have been in service for over 12 years. 
The new Type S is the culmination of a vast amount of research and 
experience gained during 16 years of building outstanding solid-injection 
Diesels. Some of the modern features of its design are: full enclosure of the 
engine, cylinder liners, balanced construction throughout, lower weight, 
and high-speed performance without sacrifice of long life and reliability. 
Type S engines are made with 3, 4, 5, 6and 8 cylinders for ratings from 150 
to 460 hp. Get in touch with our nearest branch office today and ask to have 
one of our engineers tell you more about this engine. Write for Bulletin 10010. 


ST 
| 
| 
| 
| 
St.Louis 


HE most exacting basis for 
judging wire rope perform- 
ance is AVERAGE SERVICE. 


This is the basis advocated by 
Roebling, in which rope cost 
per mile of elevator travel 
or per other unit of service 
measurement, is based not 
on the service of a single rope 
but on the average service of 
several rope: 


John A. Roebling’s Sons Co., 
Trenton 
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COMBUSTION METERS 


The percentage of carbon dioxide in the flue gas 
talks DIRECTLY about combustion efficiency and 
fuel economy. The automatic Orsat principle of 
volumetric analysis leaves nothing to inference, 
computation or theory. Hays automatic combus- 
tion meters have no moving parts in the analyzing 
section—no friction except fluid friction. A sim- 
ple pneumatic transmission makes it possible to 
mount the recording section on the wall or in an 
instrument and control panel as illustrated. 


The major expense of steam gen- 
eration is FUEL; a very minor 
investment in the slight cost of 
combustion efficiency instruments 
will keep fuel costs where they be- 
long. Here are a few of the HAYS 
instruments, vital to the control of 
your major expense—FUEL. 


The modern way of mounting in- 
struments is on a centralized panel 
with the automatic combustion 
control equipment as illustrated. 


COMBUSTION TEST SETS 


For diagnosing work "spotting and cor- 
recting excess air infiltration, faulty baf- 
fling or soot-clogged passages, the Hays 
portable combustion test set is ideal for 
both the consulting engineer and the 
plant man. The complete test set shown 
includes a three chamber Orsat analyzer 
for COs, oxygen and carbon monoxide, 
a flue gas thermometer and a portable 
pointer type draft gage. 
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DRAFT GAGES 


Hays pioneered the dry type slack-diaphragm pointer 
gage for draft and pressure and can now supply it in 
all types, including rectangular and fan shaped cases 
for separate wall mounting, and the close-nesting, 
vertical type illustrated above, for panel mounting. 
Portable draft gages are also available. The same 
sensitive, accurate mechanism is used in the Hays 
draft recorder. Smooth pointer movement and ex- 
treme accuracy are characteristic of the Hays dry 
type slack-diaphragm draft gages and draft recorders. 


THIS COUPON 


THE HAYS CORPORATION 

Michigan City, Indiana 

Please send me details on the items checked. 
COMBUSTION METERS.......... DRAFT GAGES 
TEST SETS.......... 


Name 


Position 


Company 
Address...... 


INSTRUMENTS SINCE 
CITY, 


i901 - 
INDIAN a’ 


Pub. No. 36-137 
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"STANDARD TRAPS 


The majority of all trapping jobs can be handled with com- 
plete satisfaction by the seven standard size Armstrong Steam 
Traps ranging from the little No. 200 (or 201) up to the big 
No. 216. All of these traps are available 

with the exclusive automatic air by- 
pass for fast heating blast trap 
service. Write for the 
Armstrong Steam Trap 
Book telling where, 
why and how to use 
these traps. 


AIR 
TRAPS 


Armstrong makes a complete line of traps for discharging 
air, or other non-condensible gas, from water or other 
liquids. Removal of water from compressed air and deaerat- 
ing closed water systems are typical applications. Ask for a 
copy of the new Armstrong Air Trap Bulletin. It describes 
numerous interesting applications. 


812 Maple Street 


80 


SPECIAL TRAPS 


PULSATING PRESSURES—Engine separators, etc., should be 
drained by traps, No. 223, 225 or 226, which feature the special 
separating chamber that protects trap valve mechanism from 
pulsations. 
SUPER - CAPACITY — Armstrong Com- 
pound Traps are available to handle 
virtually unlimited volumes of 
condensate. Three standard 
sizes for low and medium 
pressures, and for high 
pressure. Larger sizes 
built on order. 


No. 223 
Special Trap 


HIGH 
PRESSURE 


Standard Armstrong Forged Steel Traps are made in three 
sizes for pressures up to 1500 Ibs. (Higher pressures built 
on order.) Each trap is tested at 3000 Ibs. hydrostatic pres- 
sure. These traps are now available with integral flanges to 
conform to either American or Navy standards. Specifica- 
tion sheets on request. 


ARMSTRONG MACHINE WORKS 


Three Rivers, Mich. 
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According to Mr. Zeck’s letter this Series 70 “F&E” Underfeed 
Stoker, replacing ‘‘an underfeed stoker of another make ... . 
is saving about 35 per cent in fuel cost.’ 


Wir over twenty years’ experience in the manufacture and installation 


of automatic stokers, and with approximately 6 million boiler horse-power Five ‘“ 
equipped with its stokers, FLYNN & EMRICH COMPANY offers an incom- Outstanding 
parable line of underfeed stokers in three distinct classes: Features 

"70 Series’—Heavy Duty Industrial Stokers 

*60 Series”—Industrial Series 

*50 Series’—Commercial Stokers @ Foolproof against breakdowns if 

tramp iron or other obstructions are 

Only in “F &E” Underfeed Stokers, both electric or steam drives, is found the gsi ga ae 
combination of five advanced engineering features described at the right. Use ter underfeed coal distribution—im- 


mune to warping. 
@ Fuel Bed Control—Regulates 
stroke of sliding bottom, thus con- 
trolling distribution of fuel bed to 
w wa meet varying coal conditions. 

& E” UNDERFEED STOKERS 

Air to entire stoker surface under } 

zoned damper control. 


the Coupon below to secure the new Catalog. 


Manufactured By 

FLYNN & EMRICH COMPANY FLYNN & EMRICH COMPANY - - BALTIMORE, MARYLAND 

’ | Please send us your new free 12-page CATALOG, describing in detail: | 
ee See | (] SERIES 70 “F&E” Underfeed Stoker, heavy duty type. | 

BALTIMORE, [] SERIES 50 and 60, commercial and moderate-load 

industrial types, respectively. 

MARYLAND | | 

t 


ADDRESS.... 
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for the tacts 
on DIESEL ENGINE STARTING 


Inswe Exide’s specially-built cold-chamber, 
Diesel engine, electric starting system and bat- 
tery alike can be cooled far below zero and 
held at that point indefinitely, in order to 
duplicate the most severe conditions to be met 
in actual service. 


Arctic weather—what is the maximum power 
required to start the particular type of engine 
under test? How many seconds before it fires 
and runs regularly ? What size and type of bat- 
tery is needed to assure unfailing performance 
in the hands of Diesel engine users? 


By means of special instruments whose read- 
ings are photographically recorded, measure- 
ments are taken at split-second time-intervals— 
providing nearly 100 times more accurate data 
than by ordinary methods. 


“Fire, 2.7 seconds,” says the oscillograph rec- 
ord on Test No. 177. Here is shown the form in 
which the data From this the signifi- 
cant facts are readily determined for any type 

of Diesel engine under any given conditions. 


Come to Headquarters for the facts 
on Diesel engine starting. Let Exide rec- 
ommend the type and size of battery 
for your equipment. This service is gladly 
supplied without cost. 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


FOR STARTING DIESEL ENGINES 
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Water is heated by a jet or spray 
heater under Permutit guarantee 
of heating Deaeration i 


Water is accurately metered. Meter 
used is of velocity type, accurate 
over a wide range of flows. For 
large plants a meter | 
rapid and complete fil- 
tration, efficient hot 
backwash, and -eco- 

“nomical recovery 

backwash effluent. 


Lime is evenly distributed and 
maintained in suspension 
throughout the entire volume of 
water, assuring uniform treat- 


Permutit electro-chemical feed provides accurate dosage. Settling tank design provides low- 
Has no orifices, valves or throttles to clog. Responds auto- - | velocity downward flow and freedom 
matically to changes in feedwater flow, and can be instantly s from disturbance by convection cur 
adjusted to compensate for changes in raw water composi- - rents, permitting: complete and rapid 
tion. If desired, provision may be mage for maintenance | m settling. Sludge is easily ree 
of high re rat tain a desirec flowing under pressure " 


P ERMUTIT ENGINEERS will be glad to discuss e 
possible application of this equipment to your & rm U ‘ 
plant. Your confidence in their counsel is warranted 


—by the fact that the Permutit organization is in a 
position to furnish equipment for all standard 


types of feedwater treatment. Write for the bulle- 4 ( when . 
tin, “Permutit Hot Lime Soda Water Softening 


Equipment”; or ask for any special information 
p y 
you desire on any phase of water conditioning. The Permutit Company, Dept. A, 330 West 42nd St., New York, N. Y. 
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@ Here was a drive where the speed pointed to a certain 
pitch roller chain—but under analysis by a Rex Engineer, 


the load showed that in this case it would be an imprac- 


tical application. 


But working on the Rex application plan he was able 
to bring the speed and power requirements into balance. 
All the advantages of this positive economical drive were 
secured with a Rex Quadruple Roller Chain. 


He had considered all factors and performance showed 
how right he had been. In applying power, similar 
opportunities still exist in practically every plant. The 
Chain Belt Company Application Service is always ready 
to consider your drive problems. In writing give r. p. m.’s 
of drive and driven shaft, and working load. 


Waiting to be sent to you is a new 
book, ‘‘How to Handle IT,’’ which 
shows some 40 typical examples of 
how Rex Chain and Rex Conveyors 
were used in twenty-odd industries. 


CHAIN BELT COMPANY 
1674 W.BruceSt.,Milwaukee, Wis. 
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The Sales Engineer of any well known Diesel engine 
manufacturer can tell you the truth about the DIESEL. 


He will tell you that the Diesel is the most efficient 
prime mover known. He will tell you that the Diesel is 
the answer to many power problems and that the 
Diesel proves its reliability and operating economy 
by the millions of horsepower in service. 


He will not tell you the Diesel is the answer to every 
power problem — or that one type of Diesel fits every 
need. He knows that steam or purchased power have 
their place too, and that it is to his best interest to 
recommend the most economical power for you — no 
matter who may sell it. 


The Superior Engine Division of The National-Superior 
Company follows that policy, and because of 50 years 


of specialization in engine manufacture and applica- 
tion, is particularly well qualified to show you whether 
your plant can save with Diesel engines. The many 
types of Superior Diesels eliminate any compromise 
in selection. 

* * * The alert power engineer will add Diesel knowl- 
edge to his mental equipment — he will want facts — 
he will study the cost-cutting possibilities and base 


his decision on logic, experience, and common sense, 
without riding any old or new hobbies. 


Will that type of power engineer invite our engineer 
to call? The National- Superior Company wishes to be 
of service, with no obligation implied. 


***For the thought in this paragraph, we are indebted to 
POWER. 


| 
5 
ee THE N ATIONAL SUP PLY pee 
4 
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ESSENTIAL COORDINATION PROVIDED BY 
ELESCOORDINATED SUPERHEATERS, ECONOMIZERS, 
AIR PREHEATERS..... 


AND ELESCO BIFURCATED WATER WALLS 
igen Temperature..............925° F 
Water Temperature.............. SI6°F 
\ Air Temperature ................ 54% F 


Capacity (Maximum) per Hour . . 1,000,000 lb. 


eee §6IN THE PLANT OF A LEADING SOUTHERN UTILITY STATION 
PER H EAS 
| 
| 
| Copyright 1936 * The Superheater Company ° 60 East 42nd St., New York 
je 
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conomy may be your chief 
reason for using K &M Asbestos and Magnesia 
products. Their uniformity and durability may 
appeal most to you. K & M products are the 
perfected result of a rigid quality-control that 
starts with the raw asbestos fiber... their 
leadership rests upon more than 60 years spent 
in the development of insulation materials. 


MATTISON 
estos COMPANY ameter, Penna. 


A few of K &M Specialized Products: 


“Featherweight” 85% Magnesia 

Pipe Insulation, Blocks and Lagging 
Asbestos Pipe Insulation in sections 
Asbestos Insulation in sheets and blocks 
Asbestos Insulating Cements 
Asbestos Packings: rope, cord and sheet 
Asbestos Gaskets, Gasket Tapes and Cloth 
Welding Electrodes (Celto) 
Refractory Cements, dry and plastic 
Asbestos Cement Sheets 

in corrugated and flat form 
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DATA BOOK No. 210: Describes and illustrates a 
new and outstanding development in recording ther- 
mometer design and construction. The helical spring 
is sealed in a metal cartridge which can be easily 
removed from the instrument without exposing any 
mechanism or disturbing the instrument mounting. 
This feature makes for lower maintenance cost, ease 


of operation and a minimum of service interruptions. 


DATA BOOK No. 403: Presents informative data 
of value to every engineer interested in obtaining 
efficient combustion. It is well illustrated and con- 
tains a complete description of the Republic COz2 
meter which registers a continuous pen line record 
of per cent COz in the flue gas, measured by the 
accurate and dependable Orsat method (volumetric- 
absorption). 


Write for either or both of these Data Books—you 


will find them of unusual interest. We will gladly 
mail them upon request without obligation. 


The Republic Flow Meters Co. is in a position to 
help you solve any metering or control problem up 
to the point of taking undivided responsibility for the 
entire job. We invite power 
and consulting engineers 


to investigate this service. 


w 


ws REPUBLIC FLOW METERS CO. 


< 2222 DIVERSEY PARKWAY : CHICAGO, ILLINOIS 
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VALVES 


Built to 
specific service 
requirements 


Reading steel valves are made of the 
steel and the trim materials selected to 
give the best service for the particular 
conditions on which they are used. 


Whether resistance to corrosion, 
pressure or temperature are factors for 
consideration, there’s a Reading Steel 
Valve that will more than meet require- 
ments. For the exacting demands which 
exist in steam plants, refineries, pipe 
lines or other projects where service 
conditions are unusually severe, Read- 
ing Valves are particularly suitable. 

If your service demands steel valves 
and fittings . . . consult Reading-Pratt 
& Cady—they show you a valve built 
to your particular requirements. 


READING-PRATT & CADY COMPANY, Inc. 
An Associate Company of the American Chain Co., Inc. 
Bridgeport, Connecticut 


CADY 
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MURRAY BOILERS 
Assure: 


1. Economy of FUEL CONSUMPTION. 


2. Successful operation at 200 and 300% CONTIN- 
UOUS RATING, and WELL OVER 400% 
RATING FOR LONG OVERLOAD PERIODS. 


3. THE GREATEST STEAM RELEASING AREA 


possible in water tube boilers. 


4. DRY STEAM UNDER ALL LOAD CON- 
DITIONS. 


5. STRUCTURAL FLEXIBILITY that entirely elimi- 


; nates danger of leaks under any operating condition. 


6. EASE of cleaning and maintenance. 


66 years successful experience in 
building steam power equipment. 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 
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TRAQE MARK REGISTERED U.S PAT OFF. 


INSURANCE 
*“Saved Its Cost Many Times’’ 


“From 1927 to 1934 our plant was idle and absolutely nothing 
was done toward electrical maintenance. . . . Upon being given 
the job of getting ready to operate the season of 1934... we 
bought one of your ‘Meggers’ and I can truly say the cost has 
been saved many times over, especially during that period of 
renovation, when the wrong ‘guess’ concerning a certain piece of 
equipment, would have meant more than the cost of the ‘Meg- 
ger’.’"—From the Chief Electrician of a large western sugar 
company. 


It is good insurance to make “Megger” tests, not 
only after periods of idleness, but during operation, 
so as to avoid unexpected breakdown. Write for 
descriptive “Megger” Catalog 1400-P. 


“MEG” 
Insulation Tester 


100 anes JAMES G. BIDDLE CO. 


Weight 634 Ib. 
Turn the crank and read [ ELECTRICAL |<<) INSTRUMENTS | 
a» 
Pa. 


the scale, 


“MEGGER” Testing Set “BRIDGE-MEG” Resistance Tester “SUPER-MEG” Insulation Midget “MEGGER" 


OBSOLETE 
PRACTICE 


The maintenance of a steam standby! 


STERLING 
HIGH DUTY 
INTERNAL 
COMBUSTION 

ENGINES 


Gas-Gasoline-Oil Engines 


Sterling gasoline engines are specifically the type of power to use in emergency. Quick 
starting, they are ready for service instantly. 


STERLING ENGINE COMPANY 


Home Office and Plant Branch Office 
1270 Niagara Street, Buffalo, New York Dept. C-I 900 Chrysler Bldg., New York, N. Y. 
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«You mean—make 
DISTRIBUTOR our 
stockroom for Johns- 
Manville Packings 
and Refractories ?’’ 


“Yes—we’ll save money 
on storage and inven- 
costs...and always 
be sure of getting 

just what we need at 


a moment’s notice.”’ 


HECK THAT STATE. 
MENT...it means money 
to you! 

There’s no need of your 
tying up cash in large packing 
and refractory stocks ... of 
using up otherwise valuable storage space. 
And even when you do, the particular pack- 
ing or refractory needed is often ‘among 
the missing”... 

But consider this: A highly rated distrib- . 
utor, carrying J-M Packings and Refractories, 0 I S - a | V e 
can serve you promptly from a more complete 
stock than you could possibly want or prof- 
itably afford to carry. 

And remember this, too. You can be sure of PAC Ki NG S AN D 
satisfaction with every J-M product you buy | 


through J-M Distributors. Over 50 years spent 


in developing packings and refractories, and in | 
servicing every industrial need, are behind these | 
Johns-Manville products today. Their dependabil- 


ity, durability and economy are a matter of record. 


JOHNS-MANVILLE 


PRODUCTS 


a 
name of the nearest distributor, write to Johns- FRICTION MATERIALS ROOFING & SIDING 
Manville, 22 E. 40th Street, New York City. ELECTRICAL CONDUIT 
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Now available — accurate, inclusive 
compilations for practical use. 


See this book 
ON APPROVAL 


$2.75 
KEENAN-KEYES’ 


VA 


By JOSEPH H. KEENAN, Associate Professor of 
Mechanical Engineering and FREDERICK 
KEYES, Professor of Physicochemical Research, 
Director of the Research Laboratory in Physical 
Chemistry, Chairman of the Department of 
Chemistry. 


Both at Massachusetts Institute of Technology. 


These convenient tables include the results of several 
years of research both here and abroad. Large gaps in 
the previous experimental work have been filled in, and 
the regions investigated have been extended. The 
present tables therefore constitute a more complete and 
useful compilation, in both range and accuracy, than has 
heretofore been assembled. 


Valuable Features 


1. For the first time a table is presented which extends 
continuously from vapor to liquid states above the 
critical point. 


2. An enlarged Mollier chart of steam properties is in- 
cluded. 


8. The book contains an international table whose values 
are within tolerances set by the Third International 
Steam Tables Conference. 


4. It includes auxiliary data, such as tables showing vis- 
cosities, heat conductivities, properties of ice and com- 
pressed liquid water, and extensive conversion tables, 
together with special charts of isentropic coefficients, 
heat capacities, and temperature entropy properties. 


5. Its tables include the greatest range of pressures (0 to 
5500 or 6000 Ib./sq.in.) and of temperatures (—40 to 
1600° F.) ever covered in steam tables. 


The Contents 
Introduction Viscosity 
Bibliography Heat Conductivity 


Symbols Used in Tables 
Saturation: Temperatures 
Saturation: Pressures 
Superheated Vapor 
Compressed Liquid 
Saturation: Solid-Vapor 


Conversion Factors 

Thermometer Calibration 
Formulas 

Logarithms to the Base 10 

Logarithms to the Base e 


Thermodynamic Properties of 


STEAM 


Including data on the LIQUID AND SOLID PHASES 
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FREE EXAMINATION OFFER 


John Wiley & Sons, Inc., 440 Fourth Avenue, New York, N. Y. 

Gentlemen: Kindly send on ten days’ approval Keenan and Keyes’ 
“Thermodynamic Properties of Steam.” 
remit $2.75; otherwise the book will be returned to you postpaid. 


If satisfied, I agree to 


s 
e 


THE CHAPLIN-FULTON MFG. CO. 
28-40 Penn Ave. 


Keeps 
Excess Pressure 


CONSTANT 


You will always have the same 
excess of feed-line pressure 
over boiler pressure if you in- 
stall a C-F Boiler-Feed Pump 
Governor. When steam pres- 
sure rises, the pump is automat- 
ically speeded up. When steam 
pressure falls, the pump slows 
down. Two types of governor 
are offered, one activated by 


{ 


Boiler - Feed diaphragm, the other by piston. 
PUMP Both are positive in action and 
exact in regulative control. 

GOVERNOR Ask for special bulletin; also for 


information on VIGILANT Feed 
Water Regulator and other 
steam specialties. 


Pittsburgh, Pa. 


OVER FIFTY YEARS 
EXPERIENCE 


LIGHT WEIGHT 

SMALL FLOOR SPACE 

LESS POWER USED 

CUTS BENDS 

SELF OILING 

ADJUSTABLE AND 
OPENING DIES 

LESS PRICE 


Catalog on Request 


Range {| to 6” R.H. 


“The CURTIS & CURTIS CO. 
BRIDGEPORT, CONN. 
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MINIMIZE COSTLY CONDENSER TUBE CORROSION 


ORROSION, on the job continuously, gnaws away 
at the protective film with which metals tend to 
become coated in an effort to prolong their life. 


However, where Bridgeport condenser tubes are also 
on the job, these disintegrating effects are minimized. 
Our Condenser Tube Department has made a long 
study of various corrosion causes, 


waters, Duronze IV, a special aluminum bronze, has 
been developed. Where the old stand-by, Admiralty, 
is the proper specification, you will find Bridgeport 
Admiralty gives exceptional service. 


Because conditions in plants vary, each installation 
must of necessity be considered an entirely separate 
problem. Let us give you the benefit 


and has developed alloys to meet 
the gruelling conditions of modern 
power plant operation. 


Where severe impingement attacks are 


encountered, Bridgeport Aluminum 


Admiralty Mixture, Muntz 
Metal, Aluminum Brass, 
Duronze IV, Duronze II, Ar- 
senical Copper, Pure Copper, 
and other special mixtures. 


of 50 years of condenser tube 
manufacturing. A Bridgeport engineer 
will gladly call. 


Our new “Condenser Tube Manual” 
is just off the press. Write for a copy. 


Brass has proved itself highly effi- 


cient. For contaminated hot sea 
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BRIDGEPORT BRASS COMPANY 
BRIDGEPORT, CONN. ESTABLISHED 1865 


AAG 


NICHOLSON 


AIR OR WATER—When either comes in contact with the bellows of the Nicholson Industrial Trap it con- 
tracts and opens the valve and holds it wide open until the steam arrives. It rids kettles, unit heaters, kilns, 
etc., of air and water so quickly through its large valve orifice that increased efficiency 
of units up to 25%, has been observed by packers, canners, oil refiners, launderers, 


and dozens of other industries. 


Good for any pressure from vacuum to 200 lbs. 


Bulletin No. 535 without change of valve. 


Also manufacture Piston and Weight Operated Traps for high 
pressures and superheat. AIR, OIL AND HYDRAULIC VALVES 


in 2, 3 and 4-way types. 


Steel and Stainless Steel Floats and 


Flexible Couplings. 


W. H. NICHOLSON & CO., 125 OREGON ST., WILKES-BARRE, PA. 


DIAMOND GRATING 


Economy - - 


* QUALITY AT THE RIGHT PRICE. 

* REVERSIBLE—"No Right or Wrong Side" 

* RADIAL—For Circular Walkways. 

* TAILOR-MADE—To Your Requirements. 

* MACHINE RIVETED—For Strength and Rigidity. 
* DIAMONOS STAIR TREADS—Made to Order. 


Catalog on Request 


WM. F. KLEMP COMPANY 
6638 S. MELVINA AVE. CHICAGO, ILL. 
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A NEW Expansion Joint PRINCIPLE 


The ADSCO Packless 
Expansion Joint, U-Ring 
Type is a fully guided, 
welded steel, packless 
joint with a stainless al- 
ley steel expansion ele- 
ment which is made up 
of a series of die-formed, 
seamless U-rings welded 
together. 


Under full operating 
pressure, the expansion 


AMERICAN 


DISTRICT STEAM COM 


NorRTH TONAWANDA N.Y. 


element is in a_ neutral 
position and under min- 
imum strain. 


This joint is available 
for high pressures and 
high temperatures with 
flanged or beveled ends. 


Write for Bulletin No. 
35-50PR which illustrates 
and describes this new 
expansion joint. 


OVER FIFTY YEARS IN BUSINESS 


PACKLESS JOINT 
~U-RING TYPE 


Water Softeners & Filters 
for every Industrial & Domestic Use 


Scaife Zeolite Water Softener 


Cold Process-Intermittent, Continuous and Zeolite, 
Hot Process, Semi-Hot Process and specially de- 
signed Water Softeners. Gravity, Pressure and 
Oil Removal Filters. 


Write for Information and Bulletins. 


wWM.B. SCAIFE & SONS 


OAKMONT, PA. 


NEW YORK PITTSBURGH 


CHICAGO 
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Reasons why— 


THE TURNER WATER-REGULATED 


SUPERHEATER 


DOES A BETTER 


Installation of Turner Water-Regulated 
Superheater at the Wolf River Paper & 
Fiber Co., Shawano, Wisconsin. Ca 
pacity-—35,000 pounds steam; 325 pounds 


pressure; 100 degrees superheat. 


The Turner Water-Regulated Superheater 
will save you money . . . increase boiler, 
steam line, prime mover and auxiliary econ- 
omy .. . step up plant capacity. 


Installed in the fire box where it properly 
belongs, the Turner Superheater obviates 
the necessity of the usual expensive boiler 
construction . . . permits the use of any 
ordinary boiler capable of supplying re- 
quired steam pressures. The money thus 


saved is more than the cost of the super- 
heater! 


Investigate these startling facts NOW. 
Find out for yourself how the Turner Super- 
heater can be used to advantage in your own 
plant . . . how it will increase boiler effi- 
ciency, save you money, permit new profits. 
Write TODAY for complete information 
and list of installations where these super 
superheaters can be inspected. 


CONTROLLED HEAT EQUIPMENT COMPANY 


MANUFACTURER AND LICENSEE 


DIME BANK BUILDING 
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FRANCE 
Metallic Packings of the better class 


Ideal for superheated or saturated steam, ammonia, air or gas, for all pressures : 
and operating conditions. Last 5 to 25 years. Sold on approval. 


Write for catalog and list of users. 


FRANCE PACKING COMPANY 
6600 Tacony St., Philadelphia, Penna. 


W-S FORGED STEEL FITTINGS 
FOR BETTER .- MORE DEPENDABLE . - LONGER SERVICE 


On lines carrying oil, gas, steam, ammonia or water under high 
pressures or temperatures, use W-S Forged Steel Fittings. 


These easily applied, strong fittings can be relied on for longer 
and more dependable service, and assure lower costs in pipe line 
maintenance. 


Write for information on the line of sizes and types available, 
or get in touch with your nearest supply house. 


MONARCH 
RE-COOLING NOZZLES 


Monarch Fig. B-8 and new 
B-8-A cast Brass nozzles, for 
cooling condensing water in 
spray ponds, use no inter- 
nal vanes or deflectors 


COMPRESSOR. 


i which might facilitate 
2 clogging. Available OILS 
2 in capacities up 
= to 76.5 G.P.M. 
2 at 10 lbs. 
For industrial We also man- GREASES 
ee air washers we ufacture fine 
recommend our sprays for wa- i 
14%" Fig. 631 (fe- ter, ash quench- 
male) or 3%” Fig. ers, stoneware, and DRIPLESS 
629 (male pipe) de- - hard rubber sprays, OILS OILS 
livering 68 G.P.H. and air or steam 
at 20 lbs. pressure. operated oil nozzles. cup 
: Write for Catalog 6-A GREASES | GUN GREASES 
2131 E. Westmoreland ‘St. Philadelphia, Pa. HIGH TEMPERATURE 3 
TWISTER GREASES & ROLLER 
GREASES | BEARING GREASES 
PRODUCERS of HIGH GRADE 


LUBRICANTS Over 50 Years 


TTERY PLACE 


BORNE SCRYMSER — 
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Yet Both Can Be Equal 


When It Comes to Feedwater! 


Why? Because both can use the Nalco System of 
Feedwater treatment. This involves no additional 
capital investment. The benefits of good water can 


be shared by all. For the new, it means protection 

and maintenance of the high efficiency offered by 

latest mechanical equipment. For the old, it means 

dollars and cents savings at a time when other 

means of reducing costs may seem financially im- 

possible. Let us show you how you, too, can profit 
from the use of the Nalco System. 


NATIONAL ALUMINATE CORPORATION 


6222 West 66th Place Chicago, Illinois 


Foreign inquiries, excepting those from U. S. Possessions, Canada and Mexico, should be addressed to ALFLOC LTD., Bush 
House, Aldwych, London, W. C. 2, England. Canadian inquiries should be sent to ALUMINATE CHEMICALS, LTD., 
372 Bay Street, Toronto, Ontario. 
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Depend upon the expe- 
rienced aid of LIBERTY 
and LAGONDA engi- 
neers, and the equip- 


ment they can provide, 
to meet your most dif- 
ficult tube cleaning 
problems. 


Catalog upon request. 


WW 


} The search that never ceases is 
@ carried on by LAGONDA and 
LIBERTY engineers — the 


search for better and better 
tube cleaning methods and 
equipment. This is why users 
of this equipment are assured of 
best possible up-to-the-minute 
results in cleaning tubes — re- 
sults that can be obtained only 
by new standards of efficiency 
and power in motors, of greater 
effectiveness and endurance in 
cutter heads, of design to meet 


new conditions and requirements. 


ELLIOTT COMPANY 


PITTSBURGH, PA. 


HENSZEY 


CONTINUOUS 
BLOWDOWN 


Removes the 
cause of the | 


BLOW DOWN 


Trouble 
NO SCALE a 
NO PRIMING r 


HENSZEY 


FEED-WATER 
METERS 
—Go Right in the Feed Line— 
They register within 2% 
- of absolute accuracy, re- 


gardless of the dirt or heat 
‘content of the water. 


They accurately measure 
the pulsating discharge of 
a reciprocating pump. 


Write for free catalogs 


THE HENSZEY DE CONCENTRATOR CO. 


LIBERTY TUBE CLEANER DEPARTMENT 
JEANNETTE, PA. 


LAGONDA TUBE CLEANER DEPARTMENT 
SPRINGFIELD, O. 


Y112 District Offices in Principal Cities 
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_ WATERTOWN, WIS. 
EYE-LEVEL BOILER WATER READINGS 
FOR SAFE, ECONOMICAL OPERATION 
with 
McNEILL 
2 
reoms, 
LEVEL 
z= 
10 years of actual use is | GAGE 
back of the McNeill Liquid . g 
Level Gage in Central * 
Power Stations and Indus- >. ¢ 
trial Plants. This gage is 
a modern, dependable re- 
mote water level indicator 
up to 2000 LBS. PER a 
SQ. INCH. 
In use in e country’s pei 
highest 
It can be placed an ere ial 
level, assuring unmistakable 
reading from any angle. 
ENGINEERING 
W. McN El L EQUIPMENT CO. 
4060 VAN BUREN STREET CHICAGO, ILL. 
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LET THE TIGHT-ROPE 
WALKERS WORRY 


“Used to be a worry wart, I did, on how to get 
inverted traps to work. Buckets balanced, traps 
would spit and dribble. Then 
I discovered Strong Traps 
with their patented anti-bal- 
ancing device. Further down 
the bucket goes, the wider the 
vent. Let the tight-rope walk- 
ers worry about balance from 
now on. I’m sticking to fast- 
action, anti-balance Strong 
Inverted Traps.” 


Write for Bulletin 62X on Strong Steam Traps 


STRONG 


STEAM TRAPS 


The Strong, Carlisle & Hammond Company 
1392 West Third Street, Cleveland, Ohio 


THAN ANY OTHERS 
ON THE MARKET 


OFELDT 
GAS FIRED 
,BOILERS 


E REASON 
GAS FIRED BOILERS 


() evenasbie service from water 
producing equipment is de- 
manded by all Industrial Plant execu- 
tives. For more than fifty-three years 
Layne Wells and Pumps have been 
built to stand the unmerciful test of 
time. Today, their performance record 
remains unbroken—a commendable 
tribute to skillful engineering and 
successful installation methods. 


The world-wide experience of our 
hydrological engineers is offered to 
all who face water production prob- 
lems. No obligation. For illustrated 
literature, write Layne & Bowler, Inc., 
Dept. Z, Memphis, Tenn. 


OF TIME 


AFFILIATED COMPANIES 


LAYNE-ARKANSAS CO., Stutrcarr, ARK. 
—LAYNE-ATLANTIC CO., Norroux, Va.— 
LAYNE-CENTRAL CO., Mempnis, Tenn.— 
LAYNE-NORTHERN CO., INC., MisHawaKa, 
two.—LAYNE-LOUISIANA CO., INC., 
Cwartes, La.—LAYNE-NEW YORK Co. 
INC., New York City—LAYNE-NORTH- 
WEST CO., Micwauxee, Wis.—THE LAYNE- 
OHIO CO., Cotumeus, Onio—LAYNE- 
BOWLER NEW ENGLAND CO., Boston, 
Mass.—LAYNE-TEXAS CO., Houston, Tex: 
—LAYNE-WESTERN CO., Kansas Crry. 
Mo., CHICAGO, ILL., AND MINNEAPOLIS, 
Minn.—INTERNATIONAL WATER SUPPLY 
LTD., Fort Erie, N., ONTARIO, CANADA 


LAYNE PUMPS 


LAYNE WELL WATER SYSTEMS 


YOU can have a 


smooth ... steel .. 


and railroads. 


HEXTEEL ARMOR 
_, ts the answer 


Set in concrete or mastic HEXTEEL provides a non-slip . . . 
. wearing surface on which an industrial 
truck can be moved in any direction without leaving the metal. 


EASILY INSTALLED on old or new concrete or wood floors. 
Eliminates pot holes, cracks, and further maintenance. 
HEXTEEL now in use in many of the largest industrial plants 


dependable, 
permanent, 
low cost 
FLOOR 

like this 


AND OUR 
NEWEST BUL- 
LETINS TELL 
YOU 
ABOUT IT. 

RITE TODAY! 


Let us help you with your flooring problems. 
Our catalog on request without obligation. 


Wm. F. KLEMP CO. 


6638 S. MELVINA AVE. CHICAGO, ILL. 


zne-Ofeldt, Inc. 
Philadel phia, Pa. 


Rramch O ficc gf 
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POWER 


SERVICE SECTION 
Machinery, Material, Equipment and Supplies for Power Plants 


COMPRESSED AIR DRYER 


Costs Nothing to ee 
ELIMINATES 


OPERATING 
TROUBLES 


Manufacturers 
and 

Engineers 
Sand Blast 
and Dust 
Collecting 
Equipment 


The cause of many operating troubles in pneu- 
matically operated equipment is moisture and 
oil in the compressed air supply. Cooling the 
air to a condensation temperature and expe 

the oil and water by centrifugal action is the 
most scientific method known 


RUEMELIN MFG. COMPANY 


3850 N. PALMER ST., MILWAUKEE, WIS. 


CHICAGO-WILCOX MFG. CO. 
E. 77th St. and Avalon Ave., Chicago, Ill 


GET MORE FOR YOUR MONEY 
with WILCOX GASKETS 


@ Thirty years of gasket service to power 
plants enables us to offer you more for 
your money. We know and understand your 
requirements. 
BOILER GASKETS—Call us for boiler gas- 
kets—for manhole and handhole plates and 
superheater tube caps. Large stocks carried 
in best materials—priced right. 
WILCOX GASKETS—Self-sealing. Can not 
blow out. Make tight, durable joint, Will 
. Save time. Keep 
their shape. applied and removed. 
Can be used over and over. Most economical 
in upkeep. 
Write for Catalog. 


“metal replacement” 


Keeps your heating surfaces clean— 
Eliminates hard slag deposits 


Seamless Copper Floats That Save Money 


Naugatuck Seamless Copper floats 
for receivers, steam traps, separa- 
tors, etc., are tested to 30 the 
and are guaranteed for 
one year. Write for prices. 


NAUGATUCK MFG CO. 
460 North Main St., Naugatuck, Conn, 


Insures a full rate of heat transfer 
Saves Fuel, Time and Labor 


Gamlen Chemical Company 


San Francisco Pittsburgh, Pa. 
Representatives in All Principal Cities 


Find what you are looking fer? 
If this or other advertising in 
this issue does not supply the 
information wanted, of products 
or services, write 


Power 
330 West 42nd Street, New York City 


PROFESSIONAL SERVICES 


OLIVER FIELD ALLEN 


Licensed Professional Engineer New York State 
Fellow: A.I.E.E. Member: A.S.M.E., S.A.E. 
Am. Chem. Soc., Am. Mil. Engrs. 
Consulting 

Engines. International Engineeri 
Gas and Oil Engine Power Applications. 
Regular Foreign Correspondents, 
117 Liberty Street, New York City 
Cable Address: OFALL-New York 


W. E. S. DYER 


CONSULTING ENGINEER 


Plants, Industrial Buildings, Packing 
nel Refrigeration, Tests, Reports, Appraisals, 
Designs and Supervision. 

Special and Devices 


llth Floor—21 West Street, Battery Park, 
New York City 


Usually it pays large dividends to 
call in a consultant with his valu- 


able outside viewpoint, backed by 


FRANCIS J. SILL 
HEAT and POWER ENGINEERING 


as applied to Industrial Plants 
Tests—Reports—Design—Construction 
Westboro, Massachusetts 


his knowledge and broad expe- 


rience, to check with you before 
making final decisions regarding 


your product. 


JOHN A. STEVENS, Ine. 
Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


HALL LABORATORIES, 


R. E. Hall, Ph.D., Director 


Inc. 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


SARGENT & LUNDY 


INCORPORATED 


ENGINEERS 


140 SOUTH DEARBORN ST. 
CHICAGO, ILLINOIS 


THE J. G. WHITE ENGINEERING 
CORPORATION 
ENGINEERS—CONSTRUCTORS 
Plant Designs and Construction 


Investigations and Studies of 
Power Problems and Costs 


80 Broad St., New York 
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POWER 


SERVICE SECTION 
Machinery, Material, Equipment and Supplies for Power Plants 


NICHOLSON 


WELDED STEEL FLOATS 


CHROMIUM PLATED 
AND 


STAINLESS STEEL FLOATS 


Good for pressures up to 2,000 lbs. Round 
sizes 3” to 12” in stock. Write for Bul- 
letin No. 431. Inquiries on special floats 
solicited. 


W. H. NICHOLSON & COMPANY 
125 Oregon Street, Wilkes-Barre, Penna. 


THE ORIGINAL 
Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 


BOSTON MASS. 


Eliminate Segregation 
with 


CONICAL 


Non-Segregating 

Coal Distributors 
STOCK ENGINEERING CO. 
438 Penton Bidg., Cleveland, Ohio 


Flexible Couplings 


Send for our coupling catalog P-36, de- 
scribing our full line of Flexible couplings 


Poole Foundry & Machine Co. 
Woodberry, Baltimore, Md. 


COA HANDLED FROM CAR TO 
BOILER—3c TO 7e A TON 


Power plants should investigate this source of 
cutting costs 


(illustrated) 
flows from drop- 
bottom cars 
through track 
chute into convey- 
ing bucket, Bucket 
is then raised and 
conveyed stor- 
age bin and con- 
tents automatically 
discharged. Coal 
flows by _ gravity 
into boiler room or stoker as needed. Eas regu- 
lated—one man controls entire operation. 
No obligation 


ODFREY GONVEYOR 


Street” 
Elkhart, Ind. 


SPECIFY For Any Pressure 


D 


Inclined 
or a 


ALIGNMENT ANO fi 
STIFFENER RO! 


MADE TO FIT \ 
ANY COLUMN 
OR BOILER 


Write for 
Catalog 


66 P 33 
ERNST WATER COLUMN & GAGE CO. 


Offices in Principal Cities NEWARK, N. J. 


< MONO ”’ 


BOILER BAFFLES 
HIGH TEMP. REFRACTORY 
CEMENTS 


C. SMITH REFRACTORIES, INC. 
1715 Niagara St., Buffalo, N. Y. 


GEO. SCHERR CO. 
#26 LAFAYETTE ST. N.Y. 


The Mark 


ALBANY GREASE 


The Tallow Compound 
Used by Engineers and Mechanics 
since 1888 
ALL LUBRICANT—NO DRIP 
NO WASTE 


For literature and prices write 


of Quality Adam Cook’s Sons,!nc.,Linden,N.J. 


0-Z TACHOMETERS 
FIXED READING DEVICE 


Bat at leisure: 

F.P.M. Also 
Send for catalog, 


0. ZERNICKOWCO. @ 
21° Park Row New York 


“WELLS” 
METAL CUTTING 


BAND SAWS 


WELLS 
MFG. CORP. 
315 7th Ave. 


MECHANICAL DRIVE 
STEAM TURBINES 


1 to 400 H.P. 
RELIABLE EFFICIENT 


DEAN HILL PUMP CO. 
ANDERSON, IND. 


STEAM TURBINES 


Three Rivers, Mich. 


PUMPING MACHINERY 
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ADVERTISING GIVES SALESMEN— 


SEVEN LEAGUE BOOTS 


O outstrip competitors in today’s race for sales, let 
advertising win the attention of the prospect, create 


the desire to buy, and establish preference for the product. 
With these things done by advertising, your salesman can 
start on the actual work of closing the sale. 


It’s highly questionable whether you can meet competition 
if high-priced flesh-and-blood salesmen do the penny-a- 
call work that advertising can do as well. Can you afford 
to make your salesmen devote their time to doing the work 
which advertising can do at a fraction of the cost? 


McGRAW-HILL PUBLICATIONS 


McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York, N. Y. 


American Machinist Chemical and Metallurgical Electrical Wholesaling Factory Management and Power 

Aviation Electrical World Maintenance Product Engineering 
Bus Transportation Electronics Food Industries Radio Retailing 
Business Week Electrical Merchandising Engineering and Mining Journal Metal and Mineral Markets Textile World 

Coal Age Electrical West Engineering News-Record Mill Supplies Transit Journal 
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HOW SAVE 


FRICTION 
LOSSES 


Cut mechanical power transmission losses with Medart 


MEDART-TIMKEN 
BEARING UNITS 


= 


Timken Pillow Blocks, Hanger Bearings, Flange Units 
and Unit Mounts... Smooth, anti-friction operation... 
Easy to install-easy to remove—no attention re- 
quired after installation except occasional lubrication 
... Sealed against leakage of lubricant—dirt cannot 
enter the housing. Completely assembled and lubri- 


cated before shipment. 


This Medart-Timken self-aligning, non- 
expansion unit is adaptable to all requires 
ments calling for the use of an individual 
anti-friction mounting. 


Furnished in 4 types: For General Purpose Applica- 
tions... For High Speeds and Shock Loads ...For Con- 
veyor and Machinery Applications... For Light Duty 


General Purpose Applications. 


GET VALUABLE ENGINEERING CATALOGS 


Send for new Medart Engineering Reference Catalogs! 56T 
“General Mechanical Power Transmission Equipment’”—144 
pages... 56G “Gears”’— 80 pages. ..56V “V-Belt Drives”— 44 
pages... Convenient for filing and quick reference — size 814"x 


LARGEST EVER INSTALLED 
This four-high, cold-strip mill is equipped 
with Medart Roller-Bearing Pillow-Block 
Pedestals with Timken Bearings — shaft 
size approximately 12” diameter, the larg- 
est ever installed. 


11”... Contain valuable engineering and estimating data—handy 
for everyday use. 


MEDART COMPANY 


r » Gen. Offices & Works: 3516 DeKalb, St. Louis, Mo. 


Engineering Sales Offices: Cincinnati e Cleveland 
New York @ Philadelphia e@ Buffalo e New Orleans 
Chicago @ Birmingham @ San Francisco @ Los Angeles 
Dallas @ Denver @ Charlotte @ Pittsburgh e Milwaukee 
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SEARCHLIGHT SECTION 


EMPLOYMENT : BusiINESSs : OPPORTUNITIES : 


UNDISPLAYED—RATPD PER WORD 
Positions Wanted (full or part-time salaried 
employment only), 5 cents a word, minimum 
$1.00 an insertion, payable in advance. 

(See { on Bor Numbers) 
Positions Vacant and all other classifications 
10 cents a word, minimum charge $2.00. 
Proposals, 50 cents a line an insertion. 


INFORMATION : 


Boz Numbers in care of our New York, 
Chicago and San Francisco offices count 
10 words additional in undisplayed ads. 


Discount of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


EQUIPMENT — USED or RESALE 


DISPLAYED—RATE PER INCH: 

to 8 inches............... 5.75 an inch 
to 7 inches............... 5.50 an inch 
her spaces and contract rates on request. 
m advertising inch is measured vertically 
on one column, 3 columns—30 inches— 
to a page. » 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 27 years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
positions of the caliber indicated through a 
procedure individualized to each client’s per- 
sonal requirements. Several weeks are re- 
quired to negotiate and each individual must 
finance the moderate cost of his own cam- 
Ppaign. Retaining fee protected by a refund 
Provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
Position protected. If you have actually 
earned over $2,500, send only name and ad- 
dress for details. Bixby, Inc., 270 
Delward Bldg., Buffalo, N. Y. (e.) 


POSITION WANTED 


COMBUSTION ENGINEER. 18 years’ ex- 
perience in power plant practice. Can 
manage plant and personnel efficiently. PW- 


_ Power, 520 No. Michigan Ave., Chicago, 


SELLING 
OPPORTUNITIES 


OFFERED—WANTED 


Agencies—Sales Executives 
Salesmen—Additional Lings 


AUDELS ENGINEERS: 
MECHANICS GUIDES 


Practical educators for + 
all Engineers, Firemen, \¢ 
Machinists, Electricians 
and engineer students. 
Eight valuable, up-to- 2 
date Guides treating on 
the theory and practice 


of modern Engineering in 
all its branches. 


A COMPLETE HOME STUDY COURSE 
AND REFERENCE LIBRARY 


8 pocket numbers with Ready Reference 
Index pages. 47S0illustrations. Easy 
toread. Highly endorsed. A good help in 
securing Engineer's License. Price $12; 
verms, $1 per month. Free Trial. 
INFORMATION: — In A Handy Form. 
Answers to Your Questions and Problems. 
Here 1s 2 partial list of the subjects covered:— 
Engine Principles, Valve Setting, 
Pumps,Corliss Engines. Uniflow Engines, 
Pumping Engines, Contractors Engines, 
Locomotives, Marine Engines, Turbine 
Engines, Gas Engines, Oil Engines, In- 
dicators, Producers, Aviation, Steam, 
Fuel Economy, Boiler Construction, Fir- 
ing, Oil Burners, Stokers, Boiler Repairs, 
Pipe Fitting, Heating, Refrigeration, 
Elevators, Dynamos, Motors, Lighting, 
Wiring, Electrical Diagrams, Radio, Elec- 
trical Reterence and Calculations. 


SHIPPED FREE 


Not a cent to pay until you see the books. No 
obhgation to buy unless you are Satisfied Fill 
in coupon in pencil, Send now—today—get this 
standard library for Engineers and Mechanics. 
Send me AUDELS ENGINEER 
AND MECHANICS GUIDES 8 
numbers, for free examination. 
If satisfactory, I will send you $1 
in 7 days. then $1 monthly until $12 is paid. 


WANTED 


OPPORTUNITY WANTED 


DAILY REPORT on new business available in 
48 states. Construction projects, industrial 
and commercial buildings, public works, all 
types of civil engineering construction re- 
ported in proposed, bids asked, and contracts 
awarded stages. Mailed daily by first class 
or air mail. $10 per month, $1 additional for 
air mail. Speeds up sales follow up. Write 
for sample, McGRAW-HILL CONSTRUCTION 
DAILY, 330 W. 42nd St., New York, N. Y. 


WANTED 


ENGINE GENERATING SET 


1—180-200 kw. 4 valve or uniflow non- 
condensing 220 volts, 3 ph., 60 cy. 
State all particulars. 

W-645, 


Power 
330 W. 42d St., New York City 


OPPORTUNITY FOR 
INDUSTRIAL SALES ENGINEERS 


We have immediate openings for 
several experienced industrial sales 
engineers. Direct Factory connec- 
tion, salary, bonus, and expenses. 
Only men with engineering back- 
ground and proven sales records 
considered. Car essential. Experi- 
ence in combustion equipment de- 
cided advantage. Send full details 
of your qualifications, enclosing re- 
cent photograph. 


Iron Fireman Manufacturing Co. 
3170 West 106th Street, Clevelan 


d, Ohio = 


WANTED 
High Class, 120 kw., Engine Gener- 
ating Set. Free exhaust, 220 volts, 
3 phase, 60 cycle. 
State all particulars 


W-646, Power 
330 West 42d Street, New York City 


GINEERS 


Districts available for the sale of out- 
standing lines of Underfeed and Overfeed 
Stokers manufactured by a _ nationally- 
known Company of high standing. Refer 
to page 81 for our advertisement in 
this issue. 
tion 


In writing, give full informa- 
concerning your qualifications, 
FLYNN & EMRICH CO, 

Holliday and Saratoga Sts., Baltimore, Md. 


New “SEARCHLIGHT” 


Advertisements 
must received 
by December 22 
to appear in 


the January issue. 


MODERNIZING AND SAVING 
WITH USED EQUIPMENT 


Quoted from an article in the November 
1986 issue of Power titled “ITS OWN 
MEDICINE: COAL MINE GENERATES 
ITS POWER AT A SAVING OF $10,000 A 
YEAR.” 


—“this leaves a screening 
for which the market is 
very limited—” 


—“Realizing this — — last 
year retained a consulting 
engineer, and began mod- 
ernization of its power 
plant—.” 


—“A used 625 KVA Allis- 
Chalmers condensing turbo- 
generator costing $7,500 
and a temporary forced- 
draft system in- 
stalled—” 


—“The monthly saving is 
then $1,491.00—$609.55 or 
$881.45 which amounts to 
$10,577.40 a year”. 


Used Equipment 


Address copy to the Departmental 
Advertising Staff Advertising 
A Power 330 West 42d St., New York City 
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SEARCHLIGHT SECTION_&e 


EA SPELLS 


otis 


IN ANY LANGUAGE 


VARANTEE 
RE-NU-BILT 


MOTOR GENERATORSETS; A. C. MOTORS—60 Cy. A. C. GENERATORS 
3 PH., 60 CY. SYNCHRONOUS TYPE 3 PHASE—60 CYCLE 
uf H.P. Make Type Volts Speed Make Type Volts Speed 
Allis Chal DC Gen. 

Type conn. 2850 G.E. ATI 2300/4150 450] 937 K.V.A. Allis-Chal 2300 450 
Synch. Motor 12,000/6600 V., 850 G.E. ATI 2300 720| 750 West. 480 3600 
600 Al. Ch. 440 4501790 K.V.A. G.E. ATI 2300 700 

1800 BY OE. MPC. D.C. G. 440 1200 | 450 K-V.A. Allis-Chal. 230 240 
275 V. comp’d Interpole, conn, to: 500 West. 2300/4150 720 415 KVA. vty 2300/4150 720 
"300 | 400 West. 2300/4150 720 | 300 K.V.A. Allis-Chal. 240/480 600 
RPM. = 995 K.V.A. ATB 2300 900 
000 KW G.E. MPC, Gen. | 220 G.E. 100 K.V.A. G. E. 

250 V., Sonn. te 1400 HE HP. “synch: 200 West. 440 514 | 100 K.V.A. Western 480/240 900 
Motor, 6300/2300 V., 514 RPM. 100 West. 2300/4150 17501100 K'V_A. West. 9300 900 

PC, D.C. 75 West. 440/200 900) 75K V.A. G.E. ATB 23 900 
HP Synch 75 Cr. Wheeler 440/220 1200] 75 K-V.A. West. 430/240 900 
900 RPM ‘ 75 K.V.A. Cr. Wheeler 480/240 1200 

500 KW G.E. type MPC, ; 

250 V. Com’d. Interpole to 
710 HP Synch. motor, Type ATI, | H.P. Make Type Volts Speed 
ype | 600 MT-S42Y 230/550 257 D. C. MOTORS 
Tr 
Compra Interpole, 250 dir. ov. - | 450 West 230 875/700 ADJUSTABLE SPEED—230 V. 
300 HP IND. Motor, %3300/220 Wat, CW-1416 2200 290| Make Type 

HP , motor, type ATI, 2300| 400 G.E. I-M 2200 885 | 1—250 West. 3 Bear.SA 250/750 
starting panel. 585 2—120 G. E. DMC 300/750 

= KW Westinghouse D.C. Gen. 250 250 F Morse BV 2200 1200 | 3— 80 Diehl K11-40 550/1100 

Vv. Comp’d Interpole, conn. to 150 " E 440/220 1800 5 G.E RF-17 300/900 
HP Syn. Motor 2200'V. 1200 RPM. | 225 G.E. ow 1—7 

nected. to AC Motor 220/440 Vv. | 200 West. CW 440/220  900/2-60 El.Dy. 258 450/1200 
900 RPM. 200 G. E. I-M 440/220 900/5— 60 El Dy. 25-8 525/1050 

is HP Sq. Cage, Type C8 220/| 15) IP «440/220 50 West. 

1240/50 Cr. Wheeler EM 175/700 
Gen. 125 V. Comp’d tatetoae SQUIRREL CAGE 2— 40 West. SK 120/240 
conn. to Synch. Motor, 220 300/900 RE.y 
1200 RPM. H.P. Make Type Volts Speed|1— 40 West. Our electri, 

40 KW. Westinghouse, Type SK. DC |1—300 Cr. Wh. AQ 2300/220 580|2—35 West. SK 500/1500 built trom the pment is 
AY comp'd Interpol, conn, | 1-250 West 8 2300/440 580/130 Dy.B.B. 10-8 800/1600 
1-200 West.  CS-876A 220/440 1160 LC 650/'1950 
1— 75 West. CS 20/440 GE 

KW GE. Type 35 V. 1000/1 75 West 290/440 600/120 GE, 500/1500 
900 2— 60 Cr. Wh, Ball Br. 220/440 1155/1 20 GE, RFI 500/1500 

Conn 50G.E. KT 220/440 870 | 118/22 West. SK-160 133/2 

25, KW West. Type SK, D.C. Gen. 50 West. CS 220/440 870|!~ 15 Reliance E 400/1600 

50 
250 V. Comp'd Interpole Conn. to:| 59 West, CS 220/440 1170|/1—15 ‘El. Dy. B.B. 10-8 450/13 
12% West. SK 177/350 

24 KW GE., DC Gen. 30 V. 800 15—10 West. SK-90 500/1500 
Amp., conn. to 37% HP Sq. Cage, 2-10 G.E.(BB.) 600/1800 
SPECIAL 110) GE RF-12 325/1300 

15 KW GE. 115/280 V._3-Unit, Set FOUR WORTHING-LAIDLAW 
DUPLEX AIR COMPRESSORS 1-10 G.E 
220 V., 1800 RPM, mounted on 24x14x18 Comp. with overhead inter- 20— 74 West SK-80L 400/1600 
C.I. base. coolers, piston displacement 1860 20— 71% West SK-70L 500/1500 

5.4 Kw Westinghouse, Type SK-40, C.F.M. disch. press. 100 lIbs., speed SK-70L 400/1600 
200 dir. conn. to 350 HP. G.E. synch. | {15-5 West ‘ 
220/440 V. 1750 RPM. motors, 2200v, 200 RPM, 3 ph., 60 1— 54% West K 

3 Fa G.E., Be 30 beng cy., complete with control. 10— 314 West. SK-40 prop 
mp. conn. to age, 
220 V. 1200 RPM. 3— 24%, West. SK-30 450/18! 

Telephone - Wire - Wri Above is only partiol listing 
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THE FINEST REBUILT EQUIPMENT MONEY CAN BUY 


Ready For Immediate Shipment 
Teletype Designation Union City, 


N. J. 1750 


CHICAGO REP., HOWARD B. JOHNSON, 53 4 JACKSON BLVD. 


MOTOR SETS 


1—200-kw., 125-V., G. ynchro! 

1—200-kw.,. 250/275 - balers, Synchro- 
nous. 

1—175-kw., 250 Crocker-Wheeler, Sa 


. Cage. 
1—150-kw., V., Ridgeway, Synchronous. 
1—150-kw., 125-V., G.'E., Synchronous. 
1—150-kw., 250- V., Westinghouse Synchronous. 
1—125-kw.. 250-V., G. E., Synchronous. 
2—100-kw., 125-V.. G. E., Sa. Cage. 

1—100-kw., 125-V., G. E., Synchronous, 
1—100-kw., 250-V., Westinghouse Synchronous. 
1—75-kw., '125-V., Crocker-Wheeler, Synchronous. 
1—75-kw., 250-V., G. E., Synchronous. 
1—50-kw., 125-V., @. E., Sa. C 

1—50-kw., 250-V.,. G. E., 8a. Case. 


126-V. A 
25-kw., 125- ¥ Allis-Chalmers, Sq. Cage. 

1500 a 20-V., Bogue plating 

2500/1280, amp., 6/12, Hansen "van Winkle Plat- 


TURBINES 
1—625-kw., 3-ph., 60-cy., 480-V., Bleeder Whse. 
1—625-kw., 3-ph., 60-cy., 480-V., Non-Condens. 


Whse. 
1—500-kw., G.E., 3600 R.P.M., direct connected 
Kerr. 
e Pump, 3500 gal. per min., 135 ft. 


TRANSFORMERS 
38—500-kva., Wagner, 2400/240/480-V. 
kva., 3-ph., Pitteburgh, 4800/2400/240/ 


0-V. 
2—150- kva., Westinghouse, 2300/230/115-V. 
ie kva., General Electric, 2400/4800-240/120 


volts. 
4—100- kva., 
3—100-kva., G. 

1—75-kva., G. E.. "480/11 

8—50-kva., General 400/4800- 240/120-V. 


37% -kva., .E., 
kva., G.E., 440/110- 
Westinghouse Air Cooled, 440/220/ 


SPECIALS 


2—500 GPM, Worthington, 275 ft. head, 
pumps, G.E., slip ring motors. 

1—7000 GPM, Kingsford, 135 ft. head, 
G.E. squirrel cage motor. 

1—3500 GPM, Kingsford, 135 ft. head, 
G.E. squirrel cage motor. 

2—150 HP., 850 R.P.M., 110-V., G.E., 
R.C. motors. 

1—206 KVA., 4150-V., 3-ph., 2300-V., 2- 
ph., Westinghouse. 


1—25-kva., G.E., 440/11 

1—25-kva., American, 220) 420/110. Vv. 

1—25-kva., G.E., 220/220/110-V. 

4—21-kva., G.E., dosiio- 

2—20-kva., Westinghouse, 440/220/110-V. 
3—15-kva., G.E., 440/120-V. 

4—15-kva., Westinghouse Air Cooled, 220/440/ 


/110-V. 
1—10-kva., G.E., 440/220/110-V. 


A.C. GENERATORS 


720-kva., 514 r.p.m., 4000/2300-V., G. E. 

Syn. Condenser. 

350-kva., 600 r.p.m., 240-V., Westinghouse. 

300-kva., 600 r.p.m., 2300-V., Westinghouse. 

200-kva., 720 r.p.m., 220-V., G.E. 

200-kw., 600 r.p.m., 2300/4000- V., G.E. 
150-kva., 500 r.p.m., 2300- V., 25-cy., G.E. 

150-kw., 450 r.p.m., 220-V.. Westinghouse. 

100-kw.. 900 r.p. m., 220-V., G.E. 

75-kva., 300 r.p.m., 2400-V., Westinghouse. 

75-kva., 1200 r.p.m., G.E. 


- 00-V., G.E. 
42-kva:, 1200 r.p.m., 2400-V., Elec. Machy. 
2—7%-kw., 1800 r.p.m., 240-V., G.E. 

D.C. MOTORS—230 Volts 


1—750-hp., 600 r.p.m., Allis Chalmers, 
1—240-hp., 550 r.p.m., G.E, 
1—215-hp., 750 r.p.m.. GE. 


Crocker Wheeler. 


1—100 hp., 900 r.p.m., G.E. 
1— 60-hp., 1050 r.p.m., G.E. 


D.C, GENERATORS 


00-kw., 720 r.p.m., 250-V., Westinghouse. 
—100-kw., r.p.m., -V., G. 
2— 75-kw., 1200 r.p.m., 125-V., Crocker Wheeler. 
— 75-kw., 550 r.p.m., 50-V., G.E. 
MOTORS—3 PHASE, 60 CYCLES 
No. H.P. R.P.M. Volts Type 
q 600 450 2200/4000 G.E. SL 
5 900 440/4000 West. Syn, 
400 5 200 West. SL 
300 514 2200 Al.-Ch. Sl. Reg. 
300 600 2200 Cr.-Wh. Sl 
200 900 440 G.E. Sl. Reg. 
2 200 514 220/440/4000 G.E. Syn. 
4 200 450 2200/4000 G.E. Sl. Reg. 
2 200 514 2200/4000 G.E. Sl. Reg. 
1 400 51 440 G.E. Sa. Ca. 
250 60 4150 G.E. Syn. 
165 1750 44 Al.-Cl. Sq. Cg. 
150 1160 440 West. Sl. Re. 
1 160 00 440 G.E. SL Reg. 
1 125 900 440 G.E. 8i, Reg. 
2 100 900 440 G.E. SL Re. 
2 100 720 G.E. Sq. Cg. 
100 600 220 G.E. Sl. Reg. 
1 100 450 220 Sl. Re. 
1 79 #1160 G.E. Sl. Re. 
1 75 ©1800 2200 G.E. 8a. Cg. 
1 75 900 4150 Ele. Machy, Syn, 
2 7 720 220 G.E. Sq. Cg. 
1 75 600 220 West. Sl. Reg. 
1 75 514 220 G.E. Sa. Cg. 
Variable Speed 230 Volt Motors 
R.p. Type 
200 275/550 G.E. 
125 475/950 Westinghouse 
90 470/940 
35 500/1500 G.E 
35 500/1250 G.E 
30 600/1200 West. 
20 750/1500 G.E 
20 375/1500 West. 
20 400/1200 G.E 
4—20 300/1200 
38—15 300/1200 


J. L. HEMPHILL & Co., INC. 801 Williams St., No. Bergen, N. J. 


NEW YORK LINE LONGACRE 5-3227 


N. J. TEL., PALISADE 6-2600 


COMPLETE PLANT 


(2) 200 KW Ridgeway 250 volt gen- 
erators with Ridgeway 4 V. engines, 
with switchboards. Still operating. 
Priced low for quick sale before re- 
moval. Location Brownsville, Pa. 


Also 100 KW. 3-wire Burke gen- 
erator with Ames Uniflow Engine. 


POWER PLANT EQUIPMENT CO., INC. 


39-41 Cortlandt St., New York City, N. Y. 


STATION M 


A Complete Stock. 


3—667 KVA_ Gen. Electric 870. 00 
Transformers, 1 phase, 60 e 
cycle, 11500—460 volts 


e Rewind, Repair and Redesign all Makes and Sizes. 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR. 
Write for Catalog No. 131-F 
THE ELECTRIC SERVICE CO., INC. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Prompt Shipment. 


CINCINNATI, OHIO 


Electrical Equipment 
Bought and Sold 


Motors, Generators, Transformers, Rotary 
Converters, Engine Generator Sets, Motor 
Generator Sets, Turbe Generators, etc. 
GEORGE SACHSENMAIER CO. 
8408 Hegerman 8t. Philadelphia, Pa. 


ECONOMIC BOILERS 


All sizes from 40 to 90 hp. 
A.S.M.E. Get our prices. 


M. J. HUNT’S SONS 


1600 N. Delaware Ave,, Philadelphia, Pa. 


1—300 Kw. Ridgway Syn. Mot. Gen. Set, 
a v., 1200 rpm., 2300-4000 v., .8 P.F., 
Comp. Man. Control le 
1—200 Kw. Whse., Syn. Con., 250 v., 1200 
rpm., 2300-4000 v., a.c. trans. man. con. 
1—150 Kw. G.E. Syn. Mot. Gen. Set, 250 
v., 1200 R.P.M., .8 P.F., 2300-4000 v., 
A.C. Manual Control. 
WALLACE E. KIRK COMPANY 
Grant Pittsburgh, Pa. 


MOD RN SUBSTATIONS 


Dealer Stocks include Good 
Used Equipment that will en- 
able many plants — whose 
buying is restricted by lim- 
ited funds—to modernize 
equipment or operations to 
accomplish desirable cost- 
reducing savings. 


Tae Pick or Power Eouirment 


TURBINES 
ENGINES 
BOILERS 
PUMPS 
CONDENSERS 
HEATERS 


GENERATORS 
MOTORS 
TRANSFORMERS 
ROTARIES 
COMPRESSORS 
CRANES, ETC. 


30 years of National Service 


Brew. Woirman & Co. Inc. 


50 CHURCH STREET, NEW YORK CITY 
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SQUIRREL CAGE 
HP Make Volts Type 
115 G.E 220 1.B.13A 
100 West 550 CS. 
100 G.E 440 IST 556 
100 West 220 CS754C 
2-100 West 440 CS854C 
100 G. E. 220 KT558 
75 Cont. 440 A.89X 
75 G.E 220 KT 537 
60 G.E 220 FT 327Y 
60 G.E 440 KT558S8 
SLIPRING MOTORS 25 CY. 
HP Make Volts Type 
100 G, 440 MTC553S 
50 G. E. 440 MTC5347 
25 G. E. 440 Mt 337 
25 West. 440 CW653C 
HOIST DUTY MOTORS 
HP Make Volts Type 
5-100 West 220 CI1663C 
100 G.E 220 KTR 546 
5- 75 West 220 CI 6538C 
3— 60 West 220 Cl 
50 Ideal 440 AVEC 
25 G. E. 220 MWC5325 
3— 20 G. E. 220 MTE 322 
5— 20 P&H 220 AW9 
20- 1 R&M_ 220/440 PP 19 
6— 1 F&M 220/440 HWRE 
TOTAL ENCLOSED FAN COOLED 
HP Make Volts Type 
30 Wagner 440 CP445 
30 Howell 220 BB36-6 
20 Wagner 440 CP 364 
2- 15 Howell 220 KRB316 
2- 10 Allis Chal. 440 AR 
5 G. &. 220 KC 284 
f 3-4.8ft. Ibs. G. E. 220 KR 202 
4— 2HP Wagner 440 CP 224 
2 G. E. 220 KT3936 
SLIPRING MOTORS 
HP Make Volts Type 
200 G. E. 220 M17 
75 G. &. 440 MT552 
2- 60 CW 220 
50 G. E. 220 MT 343 
50 Ideal 440 AVEC 
50 CW 220 21Q 
50 West. 220 CW744 
2- 50 CW 220 
124 Baxter St. 


1800 
3600 
430 


RPM 


720 
460 
720 
720 


RPM 


1800 

900 
1800 
1800 
1200 

720 

660 
1200 
1200 
1200 


RPM 


900 
1800 
1800 
1200 

900 
1800 

900 
3600 
1800 


RPM 


600 
900 
720 
1200 
1200 
1200 
1200 
900 


MULTI-SPEED TOT. ENC. HOIST MOTORS 


“We Live on our Reputation” 


HP Make Volts Type 
3-24to§ F&M 440 HRXEAC 
2-24 Cleve. 449 352 
3-2/13 F&M 440 HRXE6E 
6-34/14/14 F&M 220 HRXE6GE 
2-33/1/1/3 F& M 440 HRXE6E 
2-33 Cleve. 220 352 
4.2/1.9/1.1 CW 208 SCA326 
3-6 Cleve 440 352 
6-5/23/13 F&M 220 HRXES8D 
2-6/2} F&M 440 HRXE8D 
7/2.62 F&M 220 HRXE6E 
3-10/33 F&M 220 HRXESE 
15/10/73/5 West 440 CS485C 
SYNCHRONOUS MOTORS 
HP Make Volts Type 
150 West. 2300 
exciter 3.75 KW125 Volts 
2-30 G. 2300 TS7543P 
exciter 
20 Fl. Weische 220 15VRN 
20 Ft. Weische 220 15VRN 
20 Fl. Weische 220 19TRM 
15 Ft. Weische 220 13VRN 
3— 10 Fl. Weische 220 10VRN 
SQUIRREL CAGE MOTORS 
HP Make Volts Type 
75 G. E. 440 KT357 
40 West. 220 CS 
3— 25 G. E. 440 KT 337 
20 G. E. 440 FTR527 
20 G.E. 220/440 FT5134 
15 G. E. 440 KT 327 
2- 15 G. E. 440 KT503Y 
3— 10 G. E. 440 KT 312 
73 G. E. 550 KT 751 
73 G. E. 440 KT 954 
G. E. 440 KT 302 
MOTOR GENERATOR SETS 


600 amp.— G. E.—60 — 3 bearing direct connected 
to 50 HP — KT 336 — 1800 rpm — 220 volts. 


400 amp., Ser. No. over 850,000. 


50 KW — West.— 125V. DC — 3 bearing direct con- 
nected to 75 HP — 220 V— 900 rpm — 3 ph 60 


cy. motor. 


16 KW — West.— 125 V—SK 80L—=3 bearing 
direct connected to 25 HP 440 V — CS — 1800 


rpm motor. 


125 KW General Electric 550 volt DC motor generator 
set. 3 phase — 60 cycle serial over 4,000,000. 


WEXLER ELECTRIC MOTOR CO., INC. 


New York, N. Y. 


RPM 


1800/450 
1800/450 
1800/450 
1200/450 
1200/450 
12/6/500 

9/6/500 
1200/450 
12/6/450 
1200/450 
1200/450. 
1200/450 
1800/600 


RPM 


720 
DC 
1800 


1200 
1200 

900 
1800 
1800 


RPM 
750 
750 
750 
750 

1450 
715 
1450 
750 
1200 
750 
750 
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SLIP RING MOTORS, 3-PH., 60-CY. 
Make 


A. C. GENERATORS 


SQUIRREL CAGE MOTORS 


HP Volts Speed 1—330 kva., 900 r.p.m., 240-480-V., G.E. HP Volts Make Type peed 
400 440-220 G.E. 450 1—300 kva., 900 r.p.m., 240-480-V., Al.-Chal. 250 2300 G.E. KT 1800 
= 1—225 kva., 600 r.p.m., 2200-240-480-V., G.E. 440-550 1308 
-440- -E. 1—225 kva., 900 r.p.m., 2300-V., G.E. 
150 200-220-440 G.E. 720 1—112% kva., 1200 r.p.m., 2200-240-480-V., G.E. | 
150 220-440-550 G.E. 600 1—112% kva., 900 r.p.m., 240-480-V., G.E. 100 440-220 GE IK 600 
100 2200-440-220 — Westghse. 4 1—112% kva., 600 r.p.m., 2200-480-240-V., G.E. 100 220-44 GE KT 1800 
1—100 kva., 900 r.p.m., 240-480-V., Westghse. 100 220-440 GE KI 1200 
0 10-220 1—62% kva., 900 r.p.m., 2300-240-480-V., G.E. 
50 2200-440-220 GE. 1200 DIRECT CURRENT MOTORS 
50 440-220 G.E. 600 TRANSFORMERS—60 CYCLE HP Volts Make Type Speed 
3—1250 kva., Allis-Chalmers, 33000-2300/4000 Y. 
SYNCHRONOUS MOTORS 3—500 kva., G.E., type H-KDD, 13800-460/230/115. 80 230 GE. RC 60 
3-PH., 60-CY. 38—300 kva., Pittsburgh 2200-220/440. 75 230 SK 475 
240 2300 ‘E. 900 a.,G.E., type H-KDD, - : 
240 2200-440-220 GE. 600 3—150 kva., G.E., type H-KD. 4000-230/460. MOTOR GENERATOR SETS 
200 2200/4000 GE. 514 3—150 kva., G.E., type H-KR, 13200-240/480. 1—200 1200 r.p.m., GE... type MPC 
125 220-440 Westghse. 900 3—100 kva., G.E., type H-KS, 2200-220/110. or an” aie TS. 300 hp., 2300/440-V. 
120 2200-440-220 G.E. 900 3—50 kva., Pittsburgh, 13800-120/240. 1—125 kw., 125-V.. 1200 r.p.m., G.E. type MPC 
120 2200-550-440 GE. 1200 3—25 kva., G.E., type H-K, 2200-220/110. connected to type ATI, 165 kva., .8 PF. 220/ 
120 2200-440-220 GLE. 600 3—25 kva., G.E., type H-K, 2200-220/440. 440-V., 60 cy., syn. motor. 
= 


UNIFLOW UNITS 


750 KVA G.E. 3-60-440/220 alternat- 
or, with Ames Uniflow Engine; excit- 
er, switchboard. Still on foundation. 
Location Passaic, N. J. Priced low for 
quick sale before removal. Will sell 
engine and generator separately if so 
desired. 


Also (2) 150 KW G.E. synchronous 
Motor Generator Sets, complete. 


POWER PLANT EQUIPMENT CO., INC. 


39-41 Cortlandt St., New York City, N. Y. 


250-600 deg. T.T. Condens’g. 
v, 200#-450 deg. T.T. Condens’g. 


deg. T.T. New, Condens’g. 


TURBO GENERATORS 


1-5000 KW, Westinghouse, 3/60/2300-v, 2-1000 KW, Allis Chalmers, 3/60/480-v, 


2-2500 KW, Allis Chalmers, 3/60/2300- 1-1000 KW, Allis Chalmers, 3/60/2300- 


1-2000 KW, G. E. 3/60/2300-v, 250#-600 1- 750 KW, G. E. 3/60/2300-v, 250%-600 


WALTER H. WILMS & COMPANY 


1522 UNION GUARDIAN BLDG., DETROIT, MICHIGAN 


200#-450 deg. T.T. Condens’g. 
v, 200#-15# B.P., Noncondens’g. 


deg. T.T. 30% Automatic Extr. 


MODERN 
AIR COMPRESSORS 
VACUUM PUMPS 


All Types and Sizes 


Rebuilt - Guaranteed 


EARL E. KNOX COMPANY 
21 West Second St., Erie, Pa. 


TURBO-GENERATORS 


2000 kw. G. E. 2300 v. Cond. 

1000 kw. West. 480 v. Extraction. 

750 kw. G. E. 2300 v. Extraction. 

625 kw. Allis 480 v. Cond. 

500 kw. G. E. 2300 v. Cond. 

300 kw. G. E. 550 v. N. Cond. 

100 kw. G. E. 550 v. N. Cond. 

2000 kw. West. Turbine Only 82 Ibs. B.P. 


A. Lee Ellis Co., 


POWER PLANT EQUIPMENT 


Also Engine and Motor Generator Sets, Transformers and Equipment of every description 


U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


BOILERS 


823 H.P. Sterling, 200 lbs. 

.P. B. & W. 200 lbs. 

150 H.P. Dillon H.R.T. 153 Ibs. 
78 H.P. Ames Self Cont. 125 lbs. 


AIR COMPRESSORS 
360 cu. ft. Chic. 12x10 100 Ibs. 
360 cu. ft. I. R. 12x10 100 Ibs. 
1775 cu. ft. I. R. Duplex 25 Ibs. 
1860 cu. ft. Worthington 100 lbs. 
Others from 92 ft. up. 


= 


REBUILT tic tors 
MOTORS 
Over 10,000 items in stock for immediate delivery— 
Rochester, N. Y., or Toledo, Ohio, shipment, Rebuilt 


equipment sold with standard new guarantee. We buy 
ased equipment—25 & $0 cy.—send us your offerings. 


ELECTRIC 
BERGER BROS. MOTORS INO. 


1346 UNIVERSITY AVE., ROCHESTER, N. Y. 
Phone Monroe 2094 


Diesel Generator Set 
30 K.W. Ideal Electric, 115 v., d.c., 850 
r.p.m., connected to 60 hp. Cummins, 6 
cyl. Diesel engine. New 1931. Bargain. 


THE O'BRIEN MACHINERY Co. 
113 N. Third St. Philadelphia, Pa. 


WE 


Power Plants, D.C. and A.C. Motors, Gen- 
erators, Transformers, Pumps and Blec. 
Instruments. Give us the opportunity of 
bidding. NOTE: We carry a diversified 
stock and your inquiries will receive 
immediate attention. Satisfaction guar- 
anteed. 


Superior Electric Machinery Co. 
St. Philadelphia 


Pa. 


SYNCHRONOUS CONDENSER 

600 K.V.A. 2 phase 60 cycle 2300 volt 900 
rpm General Electric synchronous 
condenser, complete and in excellent 
condition. 


SYNCHRONOUS MOTOR 
350 HP. 3 phase 60 cycle 550 volt 720 
rpm General Electric latest type, 
serial number over five million, with 
automatic panel. 
1—350 HP. Farrell reduction gear suit- 
able to drive 3—60” rubber mills. 


VARIABLE SPEED MOTOR 

25/100 HP. Westinghouse 115/230 volt 
250/100 rpm type SK, with automatic 
control, rubber mill 
uty. 


ANDREN-MYERSON CORP. 


411 Atlantic Ave. Boston, Mass. 


SPECIAL FOR 
THIS MONTH 


300 Transformers, all sizes. 
1—100 hp. 60/3/2200/1800. 
15— 10 hp. 60/3/220/1200. 
5— 15 hp. 60/3/220/1200. 
2— 25 hp. 60/73/220/1800. 
2— 25 hp. G.B. KT 536 60/3/220/720. 
50—% hp. G.E. motors 60/220/3/1800. 
38—3 hp. G.E. Slipring, 60/3/440/1800. 
1—75 hp. West. cs—25/3/2200/750. 
107—Grinding & Buffing Mandrels. 
7—25 hp. 60/3/440/1200. 


We want to buy for cash 25 cycle 
1 and 3 phase motors. 
Wire, Write or ’phone 


Erie Electric Motor Repair Co., Inc. 


124 Church St., Buffalo, N. Y. 


Dealer Stocks include Good 
Used Equipment that will en- 
able many plants —whose 
buying is restricted by lim- 
ited funds—to modernize 
equipment or operations to 
accomplish desirable cost- 
reducing savings. 
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urbine otor Boiler Feed 

Verio ee umps. Water Tube 
HAS. B. REARICK 

30 Chere | St. New York City 


AMERICAN BALL ENGINE TRADING POST 


We are furnishing repair parts for all 
American Ball Engines and also invite 
inquiries for the sale or purchase of 
= American Ball Engine Generator 
ets. 


Condenser Service & Engr. Co., Inc. 
310 Twelfth Street Hoboken, N. J. 


1—500 kw., General Electric, 60 cy., 3 
ph., 2300 v., complete with condenser, 
piping and pumps. 


ENGINE-GENERATOR SET 


1—900 kva., General Electric Hamilton 
24x30 twin non-condensing, back pres- 
sure, Engine-Generator Set, 60 cy., 3 
ph., 2300 v., complete with exciter. 


JAMES T. CASTLE 


424 First Avenue, Pittsburgh, Pa. 


230 VOLT SYNCHRONOUS MOTORS SQUIRREL CAGE 
D.C. MOTORS 187 HP —_ =. ATI, form PB, 3 ph. 60 cy. 220 volt, .8 P. F., 900 RPM, direct A.C. MOTORS 
connec! r. 
HP Make Type RPM| 125 HP Eleo, Machy., 3 phase, 60 cy. 220/440 volts, 1800 RPM, direct connected ||) : and ee ‘ine 
exciter 
150 Gen. Elec. RC 1750| 100 HP Gen. Elec. ATI, form PB—.8 P. F., 3 ph., 60 cy., 220/440 volts, 1200 RPM, |220 Cr. Wheeler ™ 720 
100 West. SK (2) 625 direct connected exciter. 150 Gen. Elec. IK 7 
75 West SK 850| 75 HP Westinghouse, - ph., 60 cy., 220/440 volts, 1200 RPM. 100 Al. Chalmers AR 1750 
75 El. Dyn. 25S 700/1050|_75 HP Elec. Machy., 3 ph., 60 cy., 220/440 volts, 1200 RPM, direct connected exciter. i war P ie 
75 est. cs 
D.C. GENERATORS ELECTRIC HOISTS 40 Gen," Elec, KTS12 1800 
15 West. SK 700| Belted and Direct Motor Driven— . Cc. 40 Gen,” Elec.  KTS42 900 
15 West. SK 600/1500 125 Volts 5 Ton Gen. El. Sprague, oY D.C. 30 West. cs 1800 
10 Star 5B5 $600} General Electric beat 4 Ton G.E. Sprague, 220 D.C. (5). 30 Wagner 19° BP 1800 
10 Gen. Elec. CD (2) 1100155 K.W. Westinghouse 600 RPM. 1% Ton Chis. & Moore, A.C 30 Wagner ; 1200 
10 Gen. Elec. RC 1150] 50 K.W. General Electric. 1 Ton American, 220 D. 30 Fair.-Morse B 1 
10 Gen. Elec LC 1000/1500] 45 K.W. General Elec. 975 RPM. 1 Ton Euclid 30 Cr.-Wheeler = SC 1200 
10 West. SK83_ 400/600] 40 K.W. Westinghouse, 3 bearing synchro-| Sprague, 115 
10 Gen. Elec RC (2) 850} mous Motor Driven (2). 14 Ton 110 D.C eat. Myers 1800 
10 West SK (2) 850/40 K.W. Gen. Elec. CD, 1200. , pal 25 in Weischel 1200 
10 Gen. Elec. RC 700 MISCELLANEOUS 255 Elec. Pres 600 
9 Gen. Elec. Cvc 1150 5 K.W. Holtzer Cabot High Frequency Gen- to 73600 RPM. 
Hy a ~ = D.C. GENERATORS erator, 500 cycles, driven with 120 volt] including 2 speed and multispeed. 
motor. 
7% Cr. Wheeler CCM 1150| Belted and Direct Motor Driven—|¢y KVA Cr. Whr. High Frea., 500 cycles, A.C. GENERATORS 
% West. SK 650 250 Volts Gen. driven by 120 volt D.C. motor. 2 and 3 Phase 
Gen. Elec. RF —_600/1800| 225 K.W. Diehl, 300 RPM. 
est. SK60 500/1500|50 K.W. West., 3 bearing, M.D. 
4 100 ampere Lincoln Welder. 112.5 K.V.A. G. E. ATB, ee RPM. 
: Gen. Elec. CD (2) 1750|50 K.W. Gen. Elec., 1200 RPM. 1000/500 ampere Columbia Plater. 100 K.W. Gen. Elec. 900 RPM, 
4 Elec. 1200|50 K.W. Crocker Wheeler, 1800. 15—16 to 42” A.C. and D.C. Exhaust Fans. 100 ATE, (000, RPM 
es K (2 0 . Elec RPM. 
Gen. oD 1150] FREQUENCY CHANGERS and 3 Phase KVA ATB, i RPM 
Tr. eeler ‘CM (2) 950] 9 HP | 
Gen. Elec, C0-1802 875/2700 366 Volts 1200 RBM 10° Fair.-Morse cw 1$00| 80 KW. 720 
5 West. 850/50 KVA. G. E. ITT, 90 & 120 cycles. 125 Cr. Wheeler 1254Q 600 | 30 KVA Westinghouse, 1200 RPM. 1 
Gen. Blec. RP 40 ITT, 90 & 120 cycles. 100 Wagner, Crocker, Wheeler 1208. 
e 46TF .W. . Elec, I Crocker-Wheeler, 
3% Wes pa 100 Fair.-Morse BA 720| 30 KVA Westinghouse, 1200 RPM, i7 
woe to 5 HP—all -W. G. K. , cycles. 100 Gen. Elec. IM 720 other A.C. generators also in stock. 
all speeds 20 K.W. G. E. ITT, 90 & 120 cycles. 100 West. cI 720 2 and 3 Phase 
New 
ASME BOILERS 
1000 KW. Non-Condensing 
5000 and 700 KW. Condensing TURBO-GENERATOR 


2—200 H.P. 78” x 20 Erie HRT, 
150 #, with Huber-Stokers. 
MACHINE TOOLS 
ELECTRIC MOTORS and 
GENERATORS 
AIR COMPRESSORS 
BOILERS-PUMPS 


DELTA EQUIPMENT CO. 
148 N. 3d St. Phila., Pa. 


M-PLIMPS 


* Specialists in Pump Rebuilding. 
Completely remanufactured to 
your requirements. Guaranteed 


Electric Power Equipment 
For Sale 


Motors, Generators, Engines, M. G. Sets, 
Transformers, Compressors, Rotary Con- 
verters, Turbo Units, Pumps, etc, 


R. SCHEINERT 
2182-84 E. Susquehanna Ave., Phila., Pa. 


USED BOILERS! ! ! 


Inspection guaranteed. All types and 
sizes ready for immediate delivery. We 
can fill your requirements at the lowest 
possible price. 
Have you any boilers for sale? 
THE ACME EQUIPMENT CO., INC. 
310 C.P.A. Building, Detroit, Michigan 


aml land, O. 


Dealer Stocks include Good 
Used Equipment that will en- 
able many plants —whose 
buying is restricted by lim- 
ited funds—to modernize 
equipment or operations to 
accomplish desirable cost- 
reducing savings. 


3—125 hp. General Electric explosion 
proof induction motors. 3 ph. 60 cy. 
550 V. 3500 RPM. 


2—150 hp. Crocker-Wheeler type SC 
induction motors. 3 ph. 60 cy. 550 V. 
3500 RPM. 


1—DeLaval Centrifugal Compressor 
7500 cu. ft. per min. at 3500 RPM., 
pressure 15 in. water. 


Steam Pumps in stock from 3x2x3 to 
20x16x12; Boilers, vertical, horizontal, 
water tube. 


SCHOONMAKER MACHINERY CO. 
59 Yale Ave., Jersey City, N. J. 


L E Electrical Equipment Co, 


Rebuilt Electrical Equipment 
Motor Generator Sets Complete 
3 Phase, 60 Cycle, Driving Motors 
3—75 kw Gen. Elec. DLC, 110 volt, 1200 rpm 
1—90 kw Gen. Elec. = 110 volt, 1200 rpm 
1—30 kw Crocker-Wheele 
1—75 hp Gen. Elec. DLC, 230 volt, 1200 rp 
3—30 kw Westinghouse, SK, 230 volt, 1200 Tpm 
Slip Ring Motors with Control 
1—125 hp Gen. Elec. IM, 450 rpm, 220/440 V 
1—150 hp Gen. Elec. IM, ‘15A 900 rpm, 220/440 V 
2—100 hp Gen. Elec. IM, 15A 514 rpm, 220/440 V 
1—100 hp Allis Chalmers, any, 1800 rpm, 220/ 


Vv 
1—75 hp Gen. Elec. I-M, 720 rpm, 220/440 
1—75 bp Allis Chalmers, any, 1800 rpm, 430/440 Vv 
2—50 hp Westinghouse, HE, 900 rpm 220/440 V 
We have hundreds of small motors, all types. 


359 W. Chicago Ave., Chicago 


Gi) SEARCHLIGHT 
"MOTORS GENERATORS ‘ 
Doll 
Grand St. N-Y-Est1910 
Im PRICES. Large stock all sizes.: i 3 
We buy, sell and 3 : 3 
THE MOTOR REPAIR & MFG.CO.: : i 
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Immediate Shipment 


A-No. 1 UNITS, SAVING 50% 


TURBOS CY 
1-7 kw. 80% PF. Curtis G.E. Rigid Fram 
200/250 Ib. Elec, Spec. 6073) 12000/1800 15000" 

-_ es Condenser. Modern and Beautiful Unit. 

11000 kw. West. Imp. & Reac. Condensing Surf. 
or Jet Condenser. 

7000 kva. West. Imp. & React. Non-Cond. 

6000 kw. 80% PF. West. Cond. rebladed com- 
pletely rewound with Jet Cond. 

2—5000 kw. West. 80% PF. Imp. & Reac. Cond. 
or Bleeder with Surf. Cond. 

2—4000 kw. West. 80% PF. Imp. & Reac. Cond. 
or Bleeder with Surf. Cond. 

3125 kva. West. Imp. & Reac. Cond. or Bleeder 
stand char. with Jet Cond. 

G.E, Curtis Cond. and Bleeder rebladed 

etely overhauled. 

2—1000/1500 kva. West. Cond. & Bil. stand. 

char. one Jet & one Surf. Cond, 


TURBOS 25 CY 
a G.E. Rigid Frame Cond. with Surf. 


2—10000 kva. West. Imp. & Reac. Cond. with 


2—2000 kw. West. Cond. with Jet Condensers. 
BOILERS 
4—1600 hp. B.&W. Cross Drum 350 lb. ASME 
Code West. Stoker 


B.& ASME 221 
5—2300 hp. Stirling ASME “Ib, Superheater 
and Stoker equipped. 
2—8000 Edgemore Steel ee 3000 Ib. ASME. 
12—520 Baw . Long Drum Steel Header 225 Ib. 
ROTARIES MGS 
o—-9000 bs. G.E. & West. 60 cy. 250v. D.C. Syn. 


2—1500 kw. 250v. 2c, MGS. 
1—2000 kw. 600v. MG. 
3—1000 kw. G.E. MGS: 60 cy. 


CHANGE 
kw. Freq. 6246/25 cy. or cy. 750 
iva. 


3—5500 6246/25 cy. 750 
2—2000 80% PE. 60/25 cy. 300 r.p.m 
2—700 6246/25 cy. 750 r.p.m. 


| 
Beth 25 and 60 


cy. 
1—7500 kva. stand char 
4—4000/5000 kva. Syn. Cond. stand. char. 

‘TIME FLIES’ aie PEAK MOUNTS 
Wise initiative can cemmand worthy and efficient 
Used Apparatue—incuring “immodiate progress and 
permanent benefit. 


BARGAINS! 


on Kw. WESTINGHOUSE TURBO GENER- 


R Governor. 986 RPM; Generator 900 RPM. 


Generator is 187% ats “440 Volts. 3 phs. 60 
cycle. Direct Current. Westinghouse. No. 


40 Type SK aeones Wound. 4.5 

Operating Condition. 
1—50 HP JAMES SPEED REDUCER 685 to 90. 
1—50 HP JAMES SPEED REDUCER + to 101.5. 
1—CROCKER WHEELER MOTOR CMC. 2 HP A.H. 

500/2000 RPM. 125 Volts DC (NEW). 

—1 HP ALLIS CHALMERS MOTORS Type E-51. 


125 Volt D.C. 700/1400 RPM. Good Condition. 
—TYPE SA ATLAS IMPERIAL FLYWHEEL 
ALTERNATOR for Diesel Engine. 125 KVA 


100 -— bags! Volt. 3 phs. 60 cycle. 327 RPM. 


New used. 
1-375 “WESTINGHOUSE MOTOR Type HF 


3 phs. 60 cycle. 440 Volts. 580 RPM. 


Condition. Spares New. Stator, Rotor Coils, 


and Brush Holders. Available. 


4—30 HP AW10 P & H MOTORS 3 el bn cycle, 


440 Volts. 1200 RPM. Good Con 
GENERAL ELECT. TRANSFORMERS. 
never used. 5000/5 


ew, Amps. 
3—DING'S a PULLEYS. 20” Dia. 18” 


Face. 220 Volt 
Also Motors and Special Equipment! 


IRON & STEEL PRODUCTS, INC. 


“Anything so long as it contains IRON or STEBL’’ 


Railway Exchange, CHICAGO, Ill. 


CONDENSERS 


and 


CONDENSING EQUIPMENT 


We are headquarters for used con- 
densers and have on hand all sizes up 
to 10,000 square feet. General condi- 
tion—excellent. Advise us of your needs 
and we can furnish a condenser to ex- 
actly suit them, with most economical 
performance. Performances guaranteed. 
Replacement bundles for any make Heat 
Exchangers furnished—lowest prices—all 
work guaranteed. 


CONDENSER SERVICE AND 
ENGINEERING CO., INC. 
310 - 12th St., Hoboken, N. J., U. S. A. 


BLEEDER TURBINE UNITS 


937 KVA G. E. with automatic bleed- 
ing mechanism. Entirely overhauled by 
manufacturer. Condition like new. 
With Wheeler Surface Condenser. 
Still on foundation. Priced low for 
quick sale before. removal. 


Also 375 KVA Bleeder, and 250 
KVA Non-Condensing Turbine Unit. 


POWER PLANT EQUIPMENT €0., INC. 


39-41 Cortlandt St., New York City, N. Y. 


FOR SALE 


Steam & Belt Driven Air Com Sand 
Blast Unit, Engine Generator Units, prrarbines, Oil 
Engines, Pumps, Heaters, Boilers, Motors, Ma- 

Miscellaneous Machinery, Large 
Valves & Fittings. We manufacture the 7° LEADER 


THE RANDLE MACHINERY CO. 
1729 Powers St., Cincinnati, Ohio 


GOOD USED POWER EQUIPMENT 


Immediate Delivery—Substantial Savings 
Boilers, Engines, Turbines, Generators, Motors, 
nverters, Bans 
Write for free copy of Boy Fe Boe} lists 
of equipment now available. 
Departmental Advertising Staff 

McGraw-Hill Pub. Co.,330 W.42d St.,New York,N.Y. 


FOR SALE 
20 T. Hand Crane, 58 ft. span, fish bel. 


50 Rw. D. c. 125-250V., with Switchboard 

75 Kw. 250V. Turbo, with Switchboard 

100 Kw. eae, 250V. dir. con. 15x16 Uni- 
flow Skinner Engine. 

1500 Kw. 60 Cy. 3 Ph. non-cond. Turbo. 

1000 Kw. bleeder type Turbo, 60 Cy. 3 Ph. 


Ross Power Equip. Co., Indianapolis, Ind. 


253 North Third St. 


Sales and Repair Service on Rewinding and Re- 
built Distribution, Potential, and Current Trans- 
formers; Write for our Transformer Rewinding 
Price Schedule; Satisfaction Guaranteed; NOTE: 
We are in the market to purchase at all times 
transformers of every description, burned out, odd 
jeg =, sizes and types; Send us a list of 
your off 
Philadelphia Transformer Co. Inc. 


a., Pa 


POWER EQUIPMENT 


Transformers, M.G. Sets. 
Turbines, Boilers, Engines, Condensers, Motors, 
Generators. Engineering Consultation. 


Send us your inquiries. 
STEELE & HALLENBECK 


50 Church St., New York City 
Tel. Rector 2-2833-4 


PENN ELECTRICAL 


ENGINEERING CO. 
SCRANTON, PA. 


A.C.-D.C. MOTORS— 
1—500 H.P. 
TRANSFORMERS 
PUMPS 


WIRE, WRITE, PHONE YOUR 
REQUIREMENTS 


100 HP. Fairbanks ‘‘Y’’ 2300 v. Gen. Set. 

150 HP. Fairbanks ‘‘Y’’ style aye Oil Engine. 
. 0 HP. 200 KW. Mcintosh Seymour Diesel Gen. 
500 KW. Busch Sulzer complete Diesel plant. 

100 KW. Skinner 2300 volt Uniflow 14 x 16”, 
$00 and_1200 ft. Ingersoll Rand Air Comprs. 

50 ton Baldwin Saddle Tank Loco. Built 1926. 
50-B Bucyrus Diesel Shovel and Dragline. 

400 KW. Uniflow Generators. AC. and DC. 

5000 KW. Turbo Generator Plants. 


ia. x 4’, 5’ and di high 200 1b. pressure tanks. 
10,000 and 15,000 gal. Horiz. Steel Storage Tanks. 
HP. G.E. 1200 rpm. 3/60/440 v. slip ring motor. 
1000 GPM Underwriters Elec. driven Fire Pump. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis, Mo. 


Try us always—Whether Buying or Selling 


Dealer Stocks include Good 
Used Equipment that will en- 
able many plants —whose 
buying is restricted by lim- 
ited funds—to modernize 
equipment or operations to 
accomplish desirabe cost- 
reducing savings. 


FOR SALE 
Turbo - Generators; Engine - Generators; 
both A.C. and D.C.; Motor-Generators; 
Air-Compressers; Boilers; Motors, etc. 
Selected by consultation 
manufacturers. dvise any apparatus or equip- 
ment you have = liquidation. 


STEPHEN A. DOUGLASS CO. 
660 Ft. Washington Ave., New York City 


For Sale Engine Generator Set 


75 kva., 240v., 60 cy., 2 or 3 phase, 277 
r.p.m., Crocker-Wheeler, belted exciter. 
Direct connected to 11x12 Ames Auto- 
matic Engine. 

3—75 H.P., 720 rpm., 3 ph., 60 cy., slip- 
ring motor. 

Also large stock of motors—all sizes 
NAGER ELECTRIC CO., INC. 
428 Broadway Brooklyn, N. Y. 


Generating Unit 


150 K.W., A.C. GENERATOR, direct 
connected to Skinner counterflow en- 
gine with 93 K.W. exciter, 3 phase, 60 
cycle, 240 volts. Excellent condition. 
Low price for quick sale. 
FS-643, Power 
520 No. Michigan Ave., Chicago, Til. 


Copy for the Searchlight Section of the next issue of 
Power is required on or before Tuesday, December 22 
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eae 1000 All Steel 50 ton Hopper cars for immediate dab. 
Quotations gladly furnished, inspection at your convenience. 


RAILWAY ACCESSORIES COMPANY 


TIMES STAR TOWER CINCINNATI, OHIO 


75 KW DIRECT CURRENT “2 
| STEAM TURBO-GENERATOR POWER PLANTS 


Consisting of: We are not dealers but owners of these 


Kerr Turbine, size 2C2, 120 H.P., 2400R.P.M., 200 lbs. sat. steam pressure, 5 large plants that we are or 
lbs. exhaust pressure. HE Boilers, 323 hp. 

C. Generator, 3-wire, 125-250 volts, 300 amp., 2400 R.P.M., com- 
Switchboard panel co auplote with circuit breaker, ammeters, voltmeter, watthour aor Turbovane Fan, No. 101317, size 

meter, field rheostat. Valves, steam separator, expansion joint, pipe and fittings. 1—turtevant Economiser with Steam Engine. 

Now in operation and available for inspection 1—Sturtevant Steam Engine and Fan 

2—Worthington Steam Pumps, 12 x 3% x 10 
GENERAL MOTORS CORPORATION ere 
He volts ‘Lis, amp. 215, hp. 30, ‘speed 
GENERAL MOTORS BUILDING DIVISION 1—hain 16 
otor No. . Volts 115, 

Room 2-153 General Motors Building, Detroit, Michigan 140, hp. 20, speed 900 


1—Flight Conveyor with 10 hp. D.C. Motor. 
Westh. No. 70516, volts 115, amp. 75, 


speed 850. 
1—Paracoil Feed Water Heater No. 4538. 
FOR ty ALE 1—300 kw. D.C, General Electric Generator, No. 


194993, type MP. 10.150. 300, form 
le we 

cross-drum Babcock & Wil- OPP UNI connected a Ball Steam Engine 
De t , No. 
1—150 h. p. longitudinal drum, Babcock & a 70375, Gen, spe camp. 236, 245, 


Wilcox. speed 280. Direct connected to a Redgway 


1—17-in. x 18-in. 200 r. p. m, Harrisbur, Steam Engine 
4-valve nonreleasing 248 h. sn Sigh Creat 
150 k.w.d.c. generator attached. N. d 
1—17-in. = dual clear- ew and use equipment 26045 Gallon Bisel OL Tanks. 
—8235 Gallon Steel Oil T 
Mage recently released from service 1—D.€. Electric Portable Concrete Mixer, 5 to 7 
1—American Marsh boiler feed pump, 4% belt dri 
x 5-in. x 10-in. gas utility companies. “Machine 
1—Cochrane water heater, Gin. separator. LE, Meter the 
namo, riven, 
Dallas Morning News 1—%-Ton Sprague Electric Hoist, on Trolley. 
Dallas, Texas POWER PLANT EQUIPMENT No. “Type H. 
CONSTRUCTION EQUIPMENT 1-—Knowles, Pump 1000 gal. 
— atform 
— La: Platf Scal 
FOR SALE FOR SALE SUBSTATION EQUIPMENT international “Time, Clock 0 to 150. 
Open for inspection. one, write or 
5 KW MATERIALS 4 wire for complete data. 
TRAVIS HOLDING CORP. 
GENERAL ELECTRIC % Travis, Staten Island, N. Y. 
Tel.—GI_ braltar 2-0622 
a G AS SET 125 Vv Send for new list, . . . to 
= 


FOR SALE 


two stage air and compound steam cylin- 


LAKESIDE HOTEL CO. EBASCO SERVICES INCORPORATEB 


than two years’ service. 


Thompson Lake (Albany Co.) N. Y. Two Rector St. New York, N. Y. P. A. HENAULT 
2140 Book Bldg. Detroit, Miehigan 
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than you need 


H. P. nof E. P.* 


for Small Jobs... 


A Size and a Price for Each Need.—You don’t have to pay for 
power capacity you'll never use. For small jobs, get a Coppus— 
almost the only kind coming in 6 sizes (and prices) from 
150 H.P. down. It’s the least expensive good turbine that’s made. 


Ready-Equipped with Speed-Reducers.—For economical operation 
at low speeds, you don’t have to buy or install any accessories, 
with a Coppus. They have individual nozzle control and built-in 
speed reducers. 


3 ADVANTAGES OF STEAM TURBINES 


1 Lower power bills. 
2 No sparks—safe in explosive atmosphere. 
3 Wider speed range—burning out, impossible. 


Write for Bulletin 135-8 
*E.P., elephant power, meaning big horsepower as with large turbines 


LARGE 


|\SMALL PACKAGES 


ENGINEERING ‘CORPORATION 
PARK WORCESTER, MASS. 


Sates Offices and Distributors 
Listed in THOMAS’ REGISTER 


In Swerr's— Steam Air Filters 
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ALPHABETICAL INDEX 
TO ADVERTISEMENTS 


Where an * appears after a name the advertisement does 
not appear in this issue, but appeared in preceding issues. 


Page Page 
Airetool Manufacturing Co.. Detroit Stoker Co......... 
Allen-Sherman-Hoff ........... Diamond Chain & Mfg. Co... * 
Allis-Chalmers Mfg. Co....... 74| Diamond Power Specialty Corp 4-5 
Allpax Co. ..... Directory of Engineering...... 102 
American Blower Corp........ *| Direct Separator Co........... 
American Brass Co........... 69 | Dixon Crucible Co., Joseph.. = 
American Chimney Corp....... *| Dodge Mfg. Corp.............. * 
merican District Steam Co.... 96 . 
Edward Valve & Mig. Co...... 39 
Ring Div. ....-....Center insert Electric Storage Battery Co.... 82 
American Locomotive Co....... Elgin Softener Cor * 
American Pulverizer Co........ Elliot Co 6— 7, “100 
— —— & Standard Equipment Acceptance Corp... 
American Steam Pump Water Column & Gage 
Aopalachian Coals * Eureka Packing Co............ 
Armstrong Cork Products Co... * . 
Askania Regulator Co.......... *| Fairbanks Morse & Co......... 4 
Babcock & Wilcox Co......... * | Fisher Governor Co............ = 
Badger & Sons Co., E. B...... * | Flexitallic Gasket Co.......... 
Bailey Meter Co............. 12-13 | Flynn & Emrich Co........... 81 
Baldwin Locomotive Works.... *| Foote Bros. Gear & Machine 
Baldwin Southwark Corp....... * Corp... 
Bartlett & Snow Co., C. O..... «| Foster Engineering Co...,..... 
Beaver Pipe Tools............. * | Foster Wheeler Corp.......... 58 
Belmont Packing & Rubber Co. Foxboro Co. 56-57 
Bendix Products *| France Packing Co............ 98 
Bets, W. H. & L. D.......... «| Fuel Engineering Co........... 
Biddle Co., James 92 | Fuller Co. 46 
Blackmer Pump * 
Boiler Tube Co. - America.... 66] Gamlen Chemical Co........... 102 
Borg-Warner Corp. ........... * | Gardner-Denver Co. .......... 
Borne Scrymser Co............ Garlock Packing Co........... 20 
Brown Instrument Co...54—55, 115 Godfrey Conveyor Co......--.. 103 
Buell Engineering Co...... Buiese Golden-Anderson Valve 
Buffalo Forge Co.............. 26 Specialty 22-23 
Goodrich Co., B. F........ 116 
Tron * Tire & Rubber Co.. 
Greene, Tweed & Co...Back Cover 
Green Fuel Economizer = 
as 
Cen Electric Co...... 85 
Chain Belt 84 Halil Laboratories ............. 85 
Chaplin Fulton Mfg. Co..... -» 94! Haynes Stellite Co............- * 
Chapman Valve Co.-..... 79 
Chesterton Co., A. W.......... *| Henszey De-Concentrator Co. ..100 
Chicago Wilcox Mig. Co.......102 Hercules Float Works......... 68 
Clarage Fan Co............... Hoffman Combustion Engineer- 
Clees Valve & Engineering Co.. *| ing Co. .....0..sseeecceeses * 
Cochrane Corp. ............... 40 Valve Mig. * 
Coe Manufacturing Co......... 67| Houghton & Co., E. F......... * 
Combustion Engineering Co.... *| Huyette Co., Inc., Paul B...... * 
Cooks Sons, Adam............ 103 30, 
Coppus Engineering Corp...... 114] Sareman 
Corning Glass Works.......... * 
Cramer & Co., R. W.......... 193 | Jeffrey Manufacturing Co...... . 
Crane Packing Co............. * | Johns-Manville ................ 93 
Crocker-Whesler Electric Mfg. Johnston & Jennings Co....... ~ 
Jones & Laughlin Steel Corn. 16-17 
Croll “Reynolds Engineering Co.. *| Jones Foundry & Machine Co., 
Crosby team Gage & Valve Co; * 
Curtis @ Cortis Co...........; 94 
ellogg Co., 
Dampney Co. of America...... * | Kennedy Valve Mfg. Co........ 
Dart Bite, Co., BH. M......... 68| Kennedy Van Saun Mfg. & Eng. 
Dean Hill Pump Co........... 103 | Kieley & Mueller.............. * 
Dearborn Chemical Co......... 52] Klemp Co., Wm. F........ 96, 101 
De Laval Steam Turbine Co.... 32 | Koppers Coal Co.............. 
De La Vergne Engine Co...... Center Insert 
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Layne & Bowler. 103 
Leavitt Machine Co....-...... 
Leeds & Northrup Co.Second Gover 
Leipzig Trade Fairs........... 
Lincoln Electric Co........... : 


Linde Air Products Co., The... 29 
Linear Packing & Rubber Co.. 42 


Lovejoy Tool * 
Ludlow Valve Mfg. Co........ * 
Lunkenheimer Co.............- 70 


Manhattan Rubber Mfg. Division 
of Raybestos-Manhattan, Inc.. 49 


* 
Mason-Neilan Regulator * 
McGraw-Hill Book Co......... 66 


McGraw-Hill Publishing Co....104 
Engineering Equip. Co., 
100 


105 
Merrimac Chemical Co........ * 


Midwest Piping & Supply Co... 64 
Minneapolis-Honeywell Regulator 


Page 
Tide Water Oil Co............ * 
Timken Steel & Tube Co...... * 
Tripp Metallic Packing Co..... 103 
Troy Engine & Machine Co.. > 
Tube-Turns, 
Union Carbide & Carbon Corp. 29 
United States Rubber Co...... 
United States Steel Corp....... 16 


Unit Heater & Cooler Co..... * 
Vogt Machine Co., Henry..... 44 


Wade Instrument Co........... 
* Walker Packin James.... * 
Walters Mfg. Co............-- * 
Warren Steam * 
Watson-Stillman Co...........- 98 
Wells COs... 103 
Electric & Mfg. 
Wickes Boiler Co........-.... 
Wickwire Spencer Steel Co.... 4 45 
Wilson, Thomas C...........-- 
Wiley & Sons, Inc., John...... 94 
Winton Engine Corp........... 59 


Woodward Governor Co. 


54-55 Insert between pages 52 and 53 
Modine Mig. Co............... Worthington Pump & Machinery 
Monarch Manufacturing Works. 08 COED. 63 
Monsanto Chemical Co......... 

Moore Steam Turbine Corp .. Yarnall-Waring Co........... 10-11 
Third Cover | Youngstown Sheet & Tube Co.. * 
Morehead Mfg. Pag * 
Moree’ ‘Clinin” Co... * | Zernickow Co., O...........-: 103 
Murray Iron Works Co....... 91 

ation: oiler Protector C = ; i 
National Tube Co... * @ 

ew garg. * 

Nicholson Co, W. 103] SEARCHLIGHT SECTION 
Northern Equipment GO 50 Classified Advertising 

Otis Elevator Co............... * BUSINESS OPPORTUNI- is 
lvania Pump & Compressor EMPLOYMENT SERVICES. .106 

Permutit Co.. POSITIONS WANTED....... 106 
Philadelphia ‘Woks... *|SELLING OPPORTUNITIES. 106 
Pierce Go,, Wm. Bs *| WANTED TO PURCHASE. . .106 
Piping & USED EQUIPMENT...... 106-113 

- 47| Acme Equipment Co., Inc......111 
Pittsburgh & Glass Co. | Andren-Myerson 110 
Powell’ 110 
102-103 Brew, Woltman & Co., Inc....108 

ower Transmission Council. . 

ure Oil Co.. Condenser Service & Eng. Co.111- 112 
Reading, Pratt .& Cady Co..... elta Equipment Co........... 

Reliance* Co.... 31] Ebasco Services, Inc... 
89 Electric Service Co., Inc....... 

Inc.. Erie Electric Motor Repair Co. 110 

iley Stoker Corp............. sd 

Hall & Co., Stephen........... 110 


Roebling’s Sons Co., John A... 78 


Roper Corp., Geo. D.. 
Ruemelin Mig. 102 
Scaife & Sons Co., Wm. B... 96 
Scherr Co., George............ 
Searchlight Section 
(See Alphabetical Index 
Listed Below)............ 106-113 
Schramm, Inc, .......... 
Shaw Co., Benjamin F 
Skinner Engine 


Smith Sanford C. -103 


* 
28 
* 
Standard Co. (Indiana). . * 
Stickle Steam Specialties Co.. P. 
Stock Engineering Co.......... 
Strong, Carlisle & Hammond Co. 101 
Sturtevant Co., B. F.......... 
Superior Engine Div.......... 86 
Taylor Forge & Pipe Works... * 
Taylor Instrument Companies... * 
Terry Steam Turbine Co...... . 92 


Henault, P. A 


Iron & Steel Products, Inc....112 
Kirk Co., Inc., 


Lakeside Hotel Co............ 113 


Lea Electrical Equipment Co...111 
Mississippi Valey Equip. Co...112 


Motor Repair & Mfg. Co...... Att 
O’Brien Machinery Co......... 110 
Penn Electrical Engr. Co...... 112 
Philadelphia Transformer Co....112 
Power Plant Equipment Co.. 
108-110, “112 
Randle Machinery Co.......... 112 
Railway Accessories Co........ 113 
Sachsenmaier Co., Geo........ 108 
Schoonmaker Machinery Co....111 
Steele-Hallenbeck 112 
Stewart & Co., Paul........... 112 
Superior Electric Mchy. Co....110 
Travis Holding Corp........... 113 
Wexler Electric Motor Co., Inc. — 
Wilms & Co., Walter H....... 
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Own this new 
FLOW METER 
HANDBOOK 


For Use of 
Engineers Dealing with 
FLUID MEASUREMENTS 


In time-saving, convenient form, the new Brown Flow Meter 


Engineering Handbook gives you up-to-date information on 
orifice coefficients based upon the “Reynolds Number”. 


It contains handy reference tables of correction factors applied 


to steam, water, gas and liquid flow measurement. 


In addition to the comprehensive treatment of flow calcula- 


tion, it contains practical piping diagrams for the installation 
man. 


A chapter is devoted to each of the following important sub- 


jects: General Flow Meter Engineering; Orifice Design; Steam 
Flow Measurement; Water Flow Measurement; Liquid Flow 


Measurement; Gas Flow Measurement; 


General Tables and 


Data. 


The following extract from the Table of Contents illustrates 


the complete treatment of the subject matter: 


PART V—LIQUID FLOW MEASUREMENT 


Flow Specifications, Approximation Tables, Orifice Equation, Con- 
tents for Volumetric Units, Specific Gravity Factors ‘“‘G,”* Specific 
Gravities of Light Oils, Factors “Gi” for A.P.I. Hydrometer, 
Light and Heavy B Hyd ter, Reynolds Number, Constants 
for Reynolds Number, Viscosity Conversion Factors, Example of 
Orifice Calculation, Corrections for Changes in Conditions, Piping 
Diagrams, 


Examine this book 10 days—Send the Coupon 


ON-APPROVAL COUPON 


The Brown Instrument Company, 
4490 Wayne Avenue, Philadelphia, Penna. 


Gentlemen: Send me for 10 days’ examination, subject to approval or 
return, The Brown Flow Meter Engineering Handbook. At the end 
of 10 days I agree to pay $2.00 plus a few cents for postage and 
delivery or return the book postpaid. (We pay postage on order 
accompanied by remittance.) 


(Books sent on approval in U. S. and Canada only) A 
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A typical example of Goodrich improvement in rubber 


HEN the four-alarm_ sirens 
scream, lives and millions de- 
pend on split-second action. 

Count on the engines to be there in 
a flash. But in lugging heavy hose from 
hydrant to fire, and up into the burn- 
ing building, vital time is lost. 

Every hose manufacturer has tried 
to cut that time by making hose lighter, 
easier to handle—but the only way they 
could do it was to use less rubber or 
cotton jacket, and the result was such 
a loss in burst strength that the hose 
was not safe, or impractical because it 
weakened too soon. 

Then Goodrich engineers went to 
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work on the problem—the same en- 
gineers who doubled belt life with the 
raw-edge belt and Plylock Splice—who 
speeded construction with air hose that 
doesn’t clog tools—who found how to 
attach rubber to steel and make mod- 
ern acid handling possible—these en- 
gineers who have developed a thousand 
improvements for industry now set to 
work on fire hose. 


First they invented a new kind of 
cotton cord of greater strength. They 
found a new rubber compound which 
in thinner gauge is as sturdy as previous 
rubber of greater thickness. Then they 
developed a method of weaving the cot- 


SUDDEN DEATH 


ton jacket, using more but smaller 
strands and twisting them the way ship 
cables are spun so that each strand car- 
ries its equal share of pressure. 

The result is Highflex Fire Hose—a 
hose equal in burst strength—equal in 
every way—to other hose, yet 18% 
lighter and easier to handle . . . a long 
step forward in the battle for life and 
property ... another plus value for in- 
dustry, added by Goodrich research. 
The B. F. Goodrich Co., Mechanical 
Rubber Goods Division, Akron, Ohio. 


Goodrich 
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